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NOTICES. 

NEXT WEEK. 

Monday, November 19TH, at 8 p.m. (Cantor Lecture.) Franklin Kidd, 
D.Sc., Low Temperature Research Station, Cambridge, “ Biology and, 
Refrigeration.” (Lecture 11 .) *■ 

Wednesday, November 2IST, at 8 p.m. (Ordinary meeting.) Edwari 
Percy Stebbing, M.A., F.L.S., Professor of Forestry, University of Edinburgh 
'■ Forestry in Sweden ; its Importance to and Influence on Cireat Britain.” 
His Excellency the Swedish Minister will preside. 


INDIAN SECTION. 

Friday, No\embek pru. 1928. Sir Hugh T. Keelinc;. C.S.L, m the Chair. 
A Pajier on ” Town Water Supply in India ” was read by Mr. J. W'. Madelf y, 
M.A., M.Inst.C.E., M.Arn.Soc.C.E., M.Inst.W.E. The Paper and discussion 
will be published in the Journal on November 23rd. 


CANTOR LECTURE, 

Monday, November i2TH, 1928. Dr. Franklin Kidd, D.Sc., I.ow Tempera- 
ture Research Station, Cambridge, delivered the first of liis course of three 
lectures on ” Biology and Refrigeration.” 

The lectures will be published in the Journal during the Christmas recess. 


PROCEEDINGS OF THE SOCIETY 

FIRST ORDINARY MEETING. 

Wednesday, November 7TH, 1928. 


Sir George Sutton, Bt., Chairman of the Council, m the Chair. 

The Chairman delivered the following address : — 

FIFTY YEARS OF BRITISH INDUSTRY’. 

During the last fifty years many important changes have taken place in the 
industrial world . 'I'he scale upon which enterprises are carried on has developed ■ 
so rapidly that what was once regarded as a big business would to-day be ^^ 
considered quite a modest .affair. Added to the growth in size of the individuaE^ 
undertaking, there has been an increasing tendency towards the amalgamation,' 
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of firms, or the establishment of groups within a j)articular industry for the 
promotion of common interests. On the other side we have had a parallel 
evolution of the trade union. I^abour, like capital, has achieved its amalga- 
mations and federations. 

These and other changes have made business — using the word in its broadest 
feenst! — much more formidable and complex than it used to be. As my business 
ifxperience extends over a period of nearly sixty years, 1 have witnessed many of 
l^the changes, and have taken an active part in some of them. I thought, there- 
|fore, that 1 could not IxTter mark my appreciation of the honour rlone to me 
by the Royal Society of Arts in appointing me Chairman of their Council than 
l)y reviewing the changes which have taken place during my half century of 
pra ct ical experience . 

No apology is needed for dev^oting an address to tlie subject of industr}'. 
Our industrial prosperity is the foundation of our existence and our security ; 
it is the essential basis of those Arts with which this Society is directly concerned 
and has doiu* so much to fostt'r. 

Fkom Pkivatk Firm lo Fi bi.k Company. 

\Vli(‘thta' the Society of Arts, which even sixty years ago was an ancient body, 
was concerned in the legislation which has done more than anything else to 
cliang(‘ the course of industry, 1 do not know. I refer to the Companies Acts. 
'rhes(^ Acts [performed an (\ssential service to industry, since without the 
|)n}vision of shares carrying a lialiilitx' restricted to their face value, it would 
hax'e b(Hm impossibh^ to olitain tlu‘ cajiital recjuired for the industrial growth 
of the iiiiH'teenth century. 

'riie ('ompanies Acts, however, did mucii more than clear the way for the free 
investment of ca|)ital. riiey opened the door wide to the enter|)rise of the 
indi\'idual, without distinction of rank, l)irth or privilege. Before the Acts 
came into full op(‘ration the characteristic tvyie of enterprise was the lamily 
Inisiness. It was the ambition of exaTV man who founded a business to 
transmit it, strong and intact, t(» his .sons. It might also be. but often was not, 
th(‘ sons’ ambition to strengthen their inheritance for the next generation, 
1 lie stories written around this |x*ri()d l)ear witness to th(‘ strength of sucli 
family traditions. A frequent theme of tragedy was the failure of a son to do 
justice to his business inheritance. Industrial interests were, in short, 
surrounded by the same sort of feudal atmosphere as the old landed interests. 

Under such conditions it was extremeh' difficult for anyoiu^ not possessing 
advantages of birth, or w'ealth, or influence, to rise to a responsible jxisition in 
an industrial or trading enterprise. The limits of promotion for mere abilit}' 
were rlefmitely marked. Sometimes, of course, tliey were overstepped; 
often enough men of outstanding talent and great force of character would 
either build up a new enterprise or secure command of an existing one. But 
in thos(* days tlie self-made man was enough of an exception to carry his 
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half derogatory title with him all through his caVeer. What we may call the 
employing or controlling caste was strongly organised and well defended. 

With the development of joint stock companies, especially in connection 
with new industries, the aristocratic tradition was transformed into a demo- 
cratic tradition. 1 believe that to-day every avenue of advance is open to 
any man possessing the requisite ability, no matter what other advantagej 
he may or may not enjoy. That, to my mind, is at once the most striking an(3 
the most encouraging feature in modern business. It affords an assurance thai 
the supply of competent captains of industiy’ will never fail, because of artificia. 
barriers in the path of piromising recruits. 

Democratic Industry. 

For a conclusive proof of the reality of this change to a genuinely democratic 
system one has only to look around at the men who are in responsible control 
of the big producing and trading firms of the present day. A very large pro- 
portion of them are men who rose from the ranks. The same principle applies 
to the smaller firms and also to those managers and directors who, though not 
having risen to the highest command — for there is not room for every^one 
there — still take a leading part in developing and guiding enterprise. 

Modern conditions of industrial progress are at once so flexible and so rigorous 
that they give an unprecedented opportunity to ability, and to ability alone. 
Influence may provide a man with an opening, but unless he justifies himself 
he can never hold the position, much less advance beyond it. On the other 
hand, everyone in charge of a business undertaking is conscious of an insistent 
demand for officers with a high degree of intelligence, initiative, and strength of 
character. When these qualities discover themselves in any young man, 
whether he be on an office stool or helping at a workshop bench, they become a 
certain passport to promotion. 

The Desire for Wealth. 

The immediate motive which urges men to seek promotion is, of course, the 
desire to earn wealth. Just as the purpose of a progres.sive business is to 
realise more and more profit, so the ambition of each individual engaged 
in it is to secure for himself a large share in the results. 

The instinct of acquisitiveness is indeed both fundamental and universal. 
Frequently one hears it decried as a rather base passion, or at best as ‘'mere 
money-making.'' But I see no reason for regarding the impulse to become 
wealthy as in itself anti-social. On the contrary, it induces men to work hard, 
to educate themselves, to assume greater responsibilities, to confront risks with 
courage, and generally to make themselves more capable and progressive 
members of society. In the long run, no man can augment his personal 
wealth without increasing the service he renders to his fellow-men. The 
rewards of effort may be unequal, and the majority may be destined to see 
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their hard work gain less than is achieved by the ntore skilful or fortunate 
minority, but every rise in the standard of living and every advance in 
civilisation has depended to a large extent on the strength of this primitive 
desire to add to one’s possessions. 

It would be a great mistake, however, to assume that the impulse to make 
money is the sole or even the dominant motive in the men who have built up or 
gained control of large industrial or trading concerns. The deceitfuhiess of 
riches has been a favourite theme of the moralist for centuries, and his messages 
would have fallen on deaf ears if they nad not conveyed a truth which the 
wealthy were able to ap)preciate. Money can purchase many thing.s — comfort, 
l)eautiful surroundings, the luxury of travel, and a thousand amenities — and 
it can be translated into power, prestige, and other less tangible hut still desirable 
things. Hut there comes a time when the man who is growing wealthy has all 
that money can buy, so far as his desires lead him. 1'his stage is .sometimes 
rejiched quite early in the career of a modern captain of industry. Yet again 
and again we find men of this class continuing their work, reaching out into 
new fiekls, and adding one wealth' producing organisation to another. Almost 
invariably, by what secuns to the superficial o])sc'rver an inexplicable irony,, 
they continue also to lead austen* and laborious lives. Rarely do tliey retire to 
enjoy what are |K)f)ularly call<‘<i the fruits of their labour. 

Here, (jliviously, we are in the presence of something more than the instinct 
of acquisitivi'uess. Wv touch tiie passion of the cn*ative artist. I am not 
straining a comparison when I .say that the man wlio conceiv'es a project, 
and sets to work to realise it in iactories and warehouses, in trahuHl iunployces, 
and in all the other phases of a successful productive enterpri.se. ojHTates 
\’erv much as an artist does in painting a ]>icture, and enjo\^s rniu'h tlie same 
Irininph in achievement. There are many businesses iu~(la\ whicii did not 
exist thn't\' or forty years ago, save as an idea in tlie mind of one man. When 
the builder regards his handiwork - when he pictures the raw materials coming 
from all parts of the world to feed his machiner^' , when he thinks of the 
hundreds, ptThaps thousands, of men and women who gain their living by 
operating that machinerx or distributing tlu‘ product would it be surprising 
if be feels the sanu' .sort of satisfacti(m as a paintvi or a musician who has 
<'omposi*ai a masterpiece ? 

“ Caim'Aixs of IXOUSIKV.'' 

My personal observations and experience havt* hal to the conclusion that it is 
tins constructive faculty, and not a meuT acquisitive instinct, which our 
industrial leaders work so hard to satisfy. Possession is not one thousandth 
])arl as inttTesting to them as creation. Life is for them as much of 
an adventure as it was to the Elizabethans who set sail upon uncharted seas, 
and finislied one voyage only in order that the\' might begin another. 

The conception of a captain of industry as a mere soulless piece of mechanism 
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stands in rifed oi drastic revision. Success in this line of activity deoia^ds 
iTUich more than drixnng force and tin* pursuit of efficiency. It needs, as I have 
cxjdained, a liigh degree of imagination. It needs courage — courage to take 
big risks, often to stake everything on a. single decision. It needs tenacity-- 
the spirit wlvidi enahles a man to keep his prearranged course in spite of 
reverses and even of failures. It needs the gift of judging tlie character and 
ability of others. 1 1 needs organising abilit>', in which not the least imporant 
factor is the gift of liandling men sympathetically, gaining their enthusiastic 
co-operation. It lu^eds all those facultit'S. so difficult to define, which we sum 
up in the word pcnonality. l'he\' an* at once so subtle and so powerful that 
(^very member of a world-wide organisation may in sonn^ degre(' or other reflect 
the personalitv (d the man whose* j)ur}K).s(‘s tliey ser\a\ 

Tur Distkiiu TJON oi' Wealth. 

So far as the* production of wealth is concerned, there' has been a elistinct 
improvement in the' ('ourse' of my lif(‘'s experiemce*. tlianks to the expansion of 
the public ('ompany and tlie ample opportunities wiiicli tliat swstem of organisa- 
tion gives to progressive' and capable minds in e've'ry social grade. But when 
we' turn to the distribution of wealth, we are* confronted witli problems which 
are far from being completely solved. 

Behind rnaiiv of th<' pinvailing ideas about tlie* proper disti ilmtion of wealtli 
there lurks the feeling tliat wealth itself is anti-sociid, I'he* contrast between a 
man who has millions at his command and another who liaredv' earns his daily 
bread is so glaring tliat it le'ads to the* belief that tlie duty of the* wealthy man is 
to dissijiate his miiliotis. 

f do neit propose to argue this ancient (lue'stion at length. It will b-e sufficient 
for my purpeise if I point out that the jiroportion of tlie wealtli which a ricli 
man can peissildy sjKuid on himself is very small, and that what we call Ids 
wealth is really an organisation e)f Tviacliinery and men whicli re'nders a .service 
to tlie^ community, and provides employrnent feir a large* nurnlier eif people'. 
We ma.y riglitl^' conde!mn a man who uses liis ])ersonal wealth in ostentation anel 
extravagance, l)ut that is not a conelemnation of wealtli as such ; it is merely a 
verdict on tlie folly of an individual. It is al.so a. rerninde'r tliat the* consesrvation 
of wealth, neit its dissipation, is of social value. More*(>ver. iineieu* the joint- 
stock systeriL the capital value of e*nterprises whicti hav e* made fortunes for 
their founders is share'll f>y thousands of other jX'Ojile. 

The problem of the proper distribution of wealtli is tlierefore one* which 
concerns everyiiodv*, and not simply the few very wealthy people upon whom 
public attention is apt to lx* concentrated. Reduced to its simplest terms, it 
resolves itself into adjusting the reward which capital sliould give to labour for 
its .service. 

In the early days of industry this question was settled by a process of bargain - 
ing in which, wi' may admit, capital had the last word. Later, when the 
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workers became organised, the law of supply and derrfand which was supposed 
to govern the level of wages became modified by the power of the trade unions. 

One of the most notable features of the last half-century of our industrial 
history has been the growth of trade unions and their organisation into federa- 
tions. On the employers’ side there has been a con*esponding growth in the 
number of representative associations and in their grouping for the purpose 
of defending their common interests and promoting tlie advance of industry 
in general, The result is that to-day we have organised labour confronting 
organised capital on practically equal terms. For the first time it has become 
possible to deal with problems of wages and conditions of labour on national 
lines and to discuss the broad principles upon which agreement may be reached. 

Fkom War to Peace, 

Still more important than tliis development in the maclunery of conference 
is the change in the spirit of the men who are called upon to operate 
the maciiiner3c Tliis change is quite a recent phenomenon, but I have a con- 
fKkuit faitli that it will be more than temporary. 

During the greater part of nyy business life negotiations with the representa- 
tives of labour had very much the character of diplomatic conversations ]:ietw’een 
neighbouring States with a long histor^^ of frontier wars. \Miere there was not 
open hostility" there was latent hostilit\\ Demands made by the men, or 
representations made by the masters, were fought out rather than argued 
out, and the general tendenct' was to resort to the strike or the lock-out at 
the beginning of the discussion instead of at the end. In industr\% as in other 
iields, the will to war was ver\' powerful and more pre\Tilent tlian the will 
to i^eace. 

For a long time it seemed as if there would be no escape from this atiiiospiiere 
of distnist and antagonism. The more far-seeing men on both sides recognised 
riie destructive foll\’ of what was virtually a form of civil war, but they found 
it (iilhcult to control the rebellious forces around them. Flventiialh;, however, 
a iH'ginning was made with a more rational method of adjusting differences ; 
and t hrough the courage and faith of men of goodwill on both sides the seed has 
at last been brought to harvest. 

A Pioneer Industkiai. Councii, 

1 am rather proud of the fact that the industry witii which 1 am associated 
was among the first to establish a successful joint council for the discussion of all 
i|uestions affeefing emp>loyees. This development was greatly aided the 
fact that practically' all the firms engaged in the industry' had themselves been 
organised at a very' early stage. The Cable .Makers’ Association was founded 
twenty-nine years ago and w'as thus a pioneer in what is now called the “ ration- 
alisation ” of industry . I shall deal later with its chief objects and operations ; 
for the moment I am concerned solely with the circumstance that here, as in 
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very few other industries, all the employers concerned could speak and act in 
unison. Thus they were able not only to arrange a bargain with labour, but 
to guarantee its faithful execution. Jn place of guerilla campaigns in which 
individual unions fought individual firms, and frequently set one against 
another, there was the possibility of a general conference to arrangt' the terms of 
an eiiduring peace. 

So we came to form our ‘ ‘ Whitley Council.” The story of our enterprise is a 
powerful confirmation of the provorf) tfiat ” it is the first step that counts.” 
I'here were indeed many first steps, in the sense tliat time and again tlie old 
Adam would break out at one point or another of the round table and lead to an 
adjournment of the proceedings. 

(Gradually, however, the ebullitions became less and less frequent until they 
practically disappeared. I attribute their disajipearance ' to a psychological 
factor wliich . althougli of the simplest character, is of the most vital importance 
and providers the key to success in all such efforts at joint action. Tlie ix.^a.ce 
which ensued was not the peace of exhaustion but tlie peace of understanding. 
Meeting as we did again and again at the council table, we got to know each 
other intimately and to realise that with all our faults and our difference.s of 
opinion we liad a common denominator of decent hiiinanitv, and were alike 
endeavouring to do our duty by tliose we re|)res(aued. Personal conta('t 
proved a slow l)ut etficient solvent of distrust. 

This expericaice is a useful reininck'r of tlie trutli that macliinery is less 
importa.nt than the s[)irit in which it is operated. We may de\is(‘ the most 
perfect system of conciliation and arbitration, l)Ul it will be useless if the ].a*ople 
concerned art' not insjiired by goodwill and rnutnal iindersianding. That 
exyilains in some measure why the spontaneous ami more oi* U‘ss informal 
conference initiated liy Lord Mc^lchett lias succet'ded where olfirial (Tforts liaA e 
met with resistanct*. 'I'lie ])ersoTial factor lias been aIio\^’ed full freedom of 
action. ( hiestions ha ve. lieen handled as man to man and not between deh'gates 
acting under rigid insl ructions. 

ThJ-: IkCKSOXAL I'ou 

Personal contact is absolutely e.ssential to a jirojicr uiiderstanding of otiier 
people’s point of view. Our rcjicated disciissioiis witli the representatives of 
trade unions gave ns an insight into the ideals and difhcnltic's of labour, while* 
they in turn came to realise the Jimitations of manufactnrers who had to 
maintain iiroduction on a ])rolitable liasis under the severest competitiom 

Without open and frank discussion it wcaild have been difticult for the 
representatives of labour t(.) ajipreciate the fact that an emjiloyajr is after all a 
trustee lor tlie interests of Ids shareholders and Ins cnstoniers. Witliont 
mutual knowledge it would have lieen difhciilt for tlie dear conviction of the 
common interests of employer and employed in the prosperity of their industry 
to emerge from tlie dust of perpetual conflict over wages and Iiours of labour. 



Nov. i6, 192S JOURNAL OF THE ROYAL SOCIETY OF ARTS. y 

Wages Difficulties. 

Thanks to these changes, we are able to discuiss questions of wages in 
the spirit of partnership. It is in that spirit 1 wish to offer a few observations 
on one or two outstanding difficulties. 

The prevailing rates of wages are fixed partly by custom and partly by 
arrangements made with the trade unions concerned. Trade union policy 
aims at uniformity ; it is satisfied if the standard rate of wages is accepted by all 
employers and paid to all workmen, irrespective of the personal merit of the 
worker or the ])rosperity or otherwise of any particular factory or group of 
factories. I'he object of this policy is the meritorious one of securing to every 
worker a living wage and if possible something more. Yet it must be admitted 
that the standard wage system imposes an artificial uniformity in a field 
where there is a great natural diversity. 

From the point of view of the individual worker, it means that no matter how 
skilful he may l)e or how hard he may work, he cannot advance beyond the 
standard rate of wages. 

From the point of view of the individual factory or industry, it means that 
no matter how liard-pressed it may Ixy it cannot meet the situation by redxicing 
wages, and no matter how prosperous it may be, it cannot pay more than the 
standard rate. 

r.et me give an illustration. Many different industries — engineering shops of 
\'arious kinds, shipyards, and rny industry of cable making -employ the highly- 
skilled men known as fitters. Sliiplxuilding and some branches of engineering 
are, for reasons largely oiitsi<.le their control, in a depressed state. On the 
other liand, calxloniaking, on account of the ever-increasing development of 
electricity, is prosperous. Within tliat industry itself there are rlegrees of 
[prosperity. If tlie le\'el of wages were regulated l>y the prosperity of (‘ach 
se{)arate undertaking, tlie workers in the less prosperous concents might feel 
a .sense of injustice whicli would introduce a distinct element of di.scord. 

Anomalies in W'agks, 

Theie are otlier anomalies wliich the joint councils of our various industries 
would do well to attack. One is the disparity of wages in sheltered and un- 
sheltered trades. Is it right that skilled workers should Ite paid no more, and 
.sometimes less, than workers in unskilled trades This anomaly has arisen 
simply iKX'anse tlie sheltered trades have l>een able to raise the cost of their 
service to tlie public and consequently pay their employees more than the 
natural relative value of their work. Wliile it endures, it has a tendency to 
attract into lower-grade occupations men who would be capable of ghdng 
better service and employing their faculties more fully and more happily in 
skilled wbrk. 

The ultimate object of trade union activity is to secure to labour a larger 
share in the results of industry. To-day, much more than in earlier times, it is 
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realised by the representatives of Labour that this is a very c()mplicated problem 
not capable of complete solution merely by incessant action to force up the 
general level of wages. 

Pn:( EWORK. 

When this problem is considered, most people’s thouglits turn to piecework 
and profit-sharing. Piecework, however, is applicable only to certain types of 
labour and it is not regarded with much favour by the trade unions. Their 
objection to it is partly a general dislike of all departures from standard rates 
of pay and partly a distrust born of c\j)erience. Cases liave occurred where 
piecework terms have been modified by the employer because a proportion of 
workers have regularly earned more than was considered a])propriate to the 
grade of labour. Where such modifications have been enforced they have 
engendered a very unfortunate - -and 1 think quite natural- sense of hostility 
and distrust, l)ut we may hope that in the better spirit of mutual confidence 
which prevails to-day it will become possible to extend the piecework system 
on a basis satisfactory to botli parties. 

Profit Sharing. 

In some quarters prolit-sharing is regarded as a complete solution of the 
problem. Opinion is, however, still divided as to its merits, or rather the 
extent to which it can be usefully applied. The underlying principle is sound 
enough, as it gives the workers a share in any advance beyond a standard 
measure of prosperity. Where an industr}^ is of a comparatively steady 
character, as in the case of a public utility or of a company supplying a com- 
modity in regular demand, it affords a convenient method of securing a 
periodical bonus to tlie staff. But difficulties arise when fluctuations occur 
from profit to loss, and as a general rule the workers are more attracted by the 
prospect of a higher weekly wage than of lump sums at widely-separated 
periods. 

So far as manufacturing industries are concerned it is, I think, better to aim 
at a system which secures to each grade of worker the highest possible wage, 
rather than to attempt to apply a rigid profit-sharing system to a constantly 
changing set of conditions, 'fliere are, I admit, cases where profit-sharing 
has been successfully applied and is firmly establi.shed. On the otlier iiand, 
there are cases where it has not proved popular. The inference which may fairh' 
be drawn, is that a very careful survey of each case should be made before tlie 
hope is entertained of making all grades of workers contented by^ means of profit- 
sharing. 

Co-Partnership. 

Co-partnership is a somewhat different proposition, as it aims at enabling 
the workers gradually to acquire a proprietary interest in the concern from 
which they draw wages. 
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Here again it is difficult to discover a solution applicai)le to the general 
run of indiLstrial concerns. The only type of company in which a worker 
should be encouraged to invest his savings is one of a steadily prosperous 
character. These are precisely the cases where the j)rice of the shares advances 
far beyond the nominal value and gives the purchaser a yield not much greater 
than on a gilt-edged stock. If, therefore, the worker buys the shares at the 
market price he secures only a' modest return ; and if, on the other hand, the 
company allows its employees to acquire shares at par, it must consider tliat 
it is presenting them with a substantial bonus at the (‘xpcmse of the other 
sliareholders. 

The difficulty whicli is here indicated is not confined to problems of co- 
partnership. It affects the develo]>ment of industrial enterprise in generab 
When a company has Ix'come fairly pros])erous, the rise in its share level gives 
the original shareholders an opportunity, which they generally seize sooner or 
later, of realising at a substantial profit. The new shareholders buy their 
shares at such a price that unless the Company maintains its dividend the yield 
becomes unsiitisfactory. Thus we reach the curious state of affairs in which a 
(k^mpany struggles hard to keep up a 13 or 20 per cent, dividend on its ordinar\^ 
shares while the general bodv of shareholders actually realise nothing more than 
5 or b ])(*r C(‘Mt. 

Tur: RiiWAKi) or L.\BOun 

Returning to the broad question of the distribution of wealth, there is an 
important point u}:K)n wliicli a great deal of controversy has turned. 

We hear it argued l)y idealists that the reward of labour should come ijefore 
that of the employer. However attractive this rna\’ be in theory, it can hardk 
l)e said to provide a sound working principle. The mainspring of enterprise. s 
the desire to earn a profit. Imt if the claims of labour aie to take precedenceof 
this |)rimary factor it is inevitable that enterprise will be discouraged. Labour 
will gain much more in the long run by encouraging initiative than by imposing 
iq)on all industrial adventures the duty of meeting, before all else, whatever 
claims the rank and file may choose to make upon those who are risking ih/ir 
money anri their ])rofessional reputation. 

Similarly in the ca.se of an established undertaking. 1 'ht' capacity to eyrn a 
]>rotit is the fundamental condition l>oth of survival and of progress. [;Ver> ^ 
thing must be made sub.s<‘rvient to the need of reaching the proht-^niing 
stage. As the recent remarkable agreement between the railway compajiie.s aiui 
the railwaynien's unions clearly shows, the truth of this contention /las come 
home to the workers. Tlun^ have agreed to an all-round reduction of 2J per 
cent, in wages because they realise the necessity of restoring tlie railways to 
the profit-earning level. Witliout that restoration, their hopes of regular 
and well-paid employment must gradually disappear. 

The more this matter of profit-earning is considered, tlie more definite 
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becomes the conviction that labour has everything to gain and nothing t?o lo^^e by 
encouraging the making of substantial profits. In most industrial undertakings 
employing large bodies of labour, the workers would stand to gain nothing 
appreciable if dividends were distributed among the employees instead of the 
shareholders. Interest on capital is usually a ver}^ small fraction of the total 
w'ages bill. But when dividends are substantial, the workers stand to gain in 
various directions. Steady, well-paid work is assured them ; the company 
enjoys the securitj^ and resources which enable it to extend its salesmanship 
and obtain new orders ; and the dividends make it easy to secure capital for 
extensions, for renovations, for replacement of old wnth more efficient plant, 
for research, and for other developments which improve and widen the market 
for labour. 

In short, profit for the shareliolder means progress and prosperity for all 
concerned — labour not least of all. Viewed in this light, the once prevalent 
notion that profit w^as something taken from the worker and given to the 
people who had no just claim upon it, is seen to be false. From the ambition 
wdiich human nature entertains -selfishly if you like — comes enterprise, and 
from enterprise conducted on a profitable basis comes the abilit}' of a community 
to maintain an increasing population in comfort and amenity. 

THr: Soci.M. VALcr: ov PKOFri . 

It is necessary to emphasise the social value ol profit because the contrary 
view^ is likely to liarnper an industrial development of a most important and 
useful character. 

I have already referred to the tendency of firms engaged in tlie same industry 
unite for mutual benefit. I'his is a coin[)aratively recent phase of industiial 
)lution. Idfty years ago the individualist j)rinciple wxis supreme. Every 
fiAi prided itself upon its independence and accepted the kw of unfettered 
coiipetition as not only a natural but an absolutely beneficial dispensation. 
Pul:|ic opinion was dead against any measures wfiiatsoe\aT for modifying the 
of rivalry, whethe'r at home or abroad. 

A different spirit prevails to-day, and its growUh is one of the most significant 
ol’ he clianges I liave witnessed. 

kie causes of tlie cliange are not obscure. An industrial policy of laissez- 
faire was ajipropriate enough wdien Britain enjoyed a practical monopoly in 
most fields of engineering and kindred enterprise. The w'oiid was ours, and it 
was so vide that individual firms found plenty of elbow^ room lor the exploitation 
of an evor-increasing demand. But wffien the Continent and the United ^States 
ol America began to build up productive organisations of their ow^n, British 
firms founl one market after another being closed to them. They also found 
thernselve.- ompeting, not with individual firms, but with industries organised 
within theniveives and in conjunction with banks and even with Governments, 
so that a formdable combination of State influence, pow^'erful finance houses, and 
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a)-^operating producers was encountered in overseas markets and even in our 
own home market. 

Some time elapsed before the alteration in the conditions was fully realised 
and steps taken to meet it. The traditions of independence are slow in dying, 
and it was difficult for firms wdiich had always pursued their own course and 
treated competitors as their natural enemies to reconcile themselves to the 
limitations and sacrifices involved in common action. ' Even to-day there are 
many industrial groups where the members chafe under the chains of co-opera- 
tion, and threaten at frequent intervals to break them. The only thing that 
restrains them is a recollection of their much less fortunate condition when 
anarch}' prevailed. 

The Story of the C.M.A. 

I have already mentioned that the Cable Makers’ Association was one of the 
first bodies of its kind to be formed. It will be intere.sting, I think, to review its 
history in order to indicate the reasons for the formation of the Association 
and to outline its activities and its results. 

Fifty years ago the electric lamp was born, and in turn gave birth to a new 
industry — the generation and distribution of electricity to the public. Previous 
to that event, the telegraph, both land and submarine, was the main item in 
electrical engineering, and when the demand arose for insulated cables suitable 
lor electric ligliting, it was natural that the firms engaged on telegraph cable 
production should endeavour to meet it. 

Many ik‘w prol)lems, some chemical, some idiysical, som(‘ electrical, some 
niamifactiiring, had to l3e solved. The carrying of heavy currents at high 
j)ressures was in many respects a more formidable problem than that of trans- 
mitting tlie liglit currejits used in telegraphy. Tire |)ublic safety was invoh^d 
in the solution of these problems ; so al.^o was the prosperity of the new industry, 
since relial)ility, efhciencv, and long life in cables were essential to satisfactory 
SCI vice. 

At an early stage in tht^ cable-making industry, the firms became acutely 
conscious of tlu^si^ [)n)l)lems and also of the ojqxxsition between tlie need for a 
higii standard of qnality and the desire for cheapness. They also realised that 
tliere WTis nothing to distinguish, in the sight of the ordinary buyer, a high- 
grade cable from a low-grade onte ITiere was an ob\ious danger that 
unregulated competition would make price the sole consideration in cal le 
contracts and would thus bring about a steady deterioration in the quality of 
the all-important link between the power station and the public, and of the 
wires which the user of electric light installed on his jxremises. 

in order to avert this danger the leading firms came together twenty-nine 
years ago and formed an Association primarily for the purpose of fixing and 
adopting standards of dimensions andquality in electric cables. To-day these 
standards are recognised all over the world. It is largely to tliem that we owe 
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the exceptional reliability of electric supply in this country and the high 
of safety wliich attends the use of electricity in our homes and in buildings 
of all kinds. It is perhaps worth recalling that during the War many of our 
networks of electric mains were heavily overloaded owing to the successive 
additions of munition factories. The strain put upon them for months, and 
in some cases years, was far greater than anything regarded as possil)le, to say 
nothing of permissilde, when tliey were designed and manufactured, Never- 
theless, tlie margin of safety provided by high quality insulation, and ample 
dimensions, enabled them to carry their tremendous overloads with only an 
occasional interruption. 

KF.(;ULATIN(r COMPKTITIOX. 

The co-operative action of the Cal)le Makers’ Association did not, lioweveiy 
end with standardisation. It extended to the held of competition. 

At that time it was a \’ery rare and a very sus|)ect thing for firms in the same 
line of business to agree not to engage in an orgy of cutting |>rices or not to work 
ruthlessly towards the extinction of competitors. The Cable Makers’ Associa- 
tion proceeded on the assumption that the held was larg<.‘ enough for tlie growing 
prosperity of all of them and that their individual as well as their common 
interests and those of electrical enterprise as a whole would be ])est .served by 
keeping competition within reasonable bounds. 

This view was not, as yon can well imagine, shared spontant;oiisl\' by the 
public or by the buyers of cables. The Association was regarded as a “ ring ” 
and incontinently denounced as such. Protests were continually being made 
against the maintenance of prices, and in .some quarters the I)reak-uj:> of the 
Association would have been welcomed as an unmixed l)Oon. 

Many attempts were made to achieve this destruction. They were made by 
hrms in this country : they were made, on a much more formidal)le scale, 
by firms abroad. Tint tlie As.sociation was able to resist all these attacks, and its 
survival is a conclusive proof that the mernliers were able to render lietter 
service than their opponents. Users of cable might denounce “ rings ” in more 
or less emphatic language, but they appreciated tlie vital importance of quality 
in cables and they realised the value of the guarantees wliich the Association 
was able to give with the full weight of organised firms of the highest re|)ate. 

Moreover, the security wliich combined action gave to the firms concerned 
enaliled them to keep abreast of, and indeed ahead of, the needs of a rapidlv' 
expanding and changing industry. As the electric light undertakings devel()|H:*d 
',^ into ] ower supply undertakings, new technical and manufacturing pi*oblems. 
arose, demanding for their solution a great deal of costly re.search and experi- 
ment. ft would have been impossible for the industry to undertake this 
d^welopuient work if it had not enjoyed the security and the financial resources 
which a measure of combination afforded. As things were, it was able to 
increase its output continually and to keep always in the vanguard of technical 
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progress ail d mamifacturing efficiency by a judicioiis nse of tlie strengtii which 
organised prosperity gave to it. 

The C.M.A. rightly claims that it has demonstrated tliat it is possible for a 
nuniter.of firms, entirely independent of one another financially, and, broadly 
speaking, working competitively, to concentrate the competition on being one 
of quality and effective service to the customer, rather than on to a ruinous 
price competition. The effect of the economies arising from concerted action 
in the directions which have been indicated has been such that the actual 
prices are so low relatively to the quality dealt in, that it has been almost 
impossible for newcomers to the industry to offer equally high (jualities at 
lower prices.” 

One need not be surprised therefore, that the Cable Makers’ Association 
has been adopted as a model for later groups of manufacturers and has done a 
great deal to allay the juililic suspicion with which every forn\ of industrial 
combination was once regarded. 

The Value of Amalgamaiion. 

The principle of industrial combination is now as firinl\’ establislied as the 
principle of amalgamation which came into force about the same ]:)eriod. It 
may be said that it is more firmly established, since the advantages of combina- 
tion increase with ex ery application of the principle, wliile in the case of amalga- 
mation there are strict limits to the l)enefits which ran l)e realised. 

The object of amalgamation is to secure greater economy in production, 
management and salesmanship, greater financial stability, and a firmer hold over 
raw materials and the conditions of sale for the final products. Wliere firms 
are engaged on precisely the same foru] of production, or wliere they contribute 
their stweral manufactures to cover a ])articular indiistr)' such as electrical 
engineering, or chemicals — amalgamation will secure its oliject if judiciously 
carried out on sound financial lines. 

1'liere have lieen, liowexaT, cases of amalgamation where firms ha\ e absort)ed 
^Uhers with which they had no organic relation. The result lias been that a 
medley of problems of production and salesmanship liad to he solved by a board 
without cohesion, without tlie capacity or the opportunity to frame a cijmnion 
[)olicy. Amalgamations of this kind are simply an overcapitalised anarchy, 
and their inevitable future is a drastic proce.ss of restoring the several parts to 
independent ownership and waiting down the capital to something approaching 
the true value of the assets. 

War conditions encouraged a great deal of this reckless union of incompatililes. 
Amalgamation was held to be a prime element in the reconstruction wliich was 
needed to prepare British industry for the after-war of international commerce ; 
and in the rather fevered temper of the times the limitations of ex en an uncon- 
troverted policy were not always recognised. We understand better to-day 
that an amalgamation may be weaker than its component parts, and that great 
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skill in selection is needed to secure the genuine unity which iiJone | tneifOS 
strength. 

Peace in Industkv. 

We now live in an era of Big J:^usiness. The tendenc}' of the time is to con- 
centrate the power of control over production l)y mergers or amalgamations 
in one form or another. At the same time, where manufacturers remain 
independent, there is a complementary movement towards unity l)y the forma- 
tion of industrial and trade associations. 

Both movements will, I am sure, tend to greater prosperity for everybody 
engaged in industr}' and to better service to the community. They will also, 
as I have already indicated, smooth the path of industrial peace by enabling 
decisions about the conditions of labour to be reached l\y a small but fully 
represen tat iA'C conference and given effect over the greater part of the industrial 
field. 

While on this point I would like to suggest t'ln effect which the higher organisa- 
tion of industry wilt have upon the cause of industrial peace. So far as our own 
country is concerned, efforts are being made to modify competition by co- 
operation, and it appears tliat steps have been taken in some industries to 
make treaties with the organised industries of other countries. If this move- 
ment continues, the nations will in time be bound together by a series of 
industrial agreements in whicli their interests are closely involved. This 
network should pro\'e a powerful reinforcement for tlu' foundations of inter- 
national pence. 

Rkseakc 11. 

The better organisatioJi of industry, both by amalgarnatiou and tlie foi'ination 
of associations, has a direct bearing uj)on the important subject of Research. It 
used to be a common subject ol rej^roacli against our manufacturers that the\‘ 
neglected research. A generation ago there may ha\a^ been phmty of ground for 
the reproach ; to-day it is only in exceptional cases tha t it can lie justly apjilied. 
And the change is large]\' due to the transformation from indejiendent com- 
peting firms to co-ojierating organisations. 

Industrial research on tin* modem scale is a very costly and speciilativt' 
undertaking. It needs large laboratories, equipped with expensive plant 
and manned by higlily skilled expiais in various liranches of science. Its 
purpose is to adventure across the frontier between knowledge and ignorance 
and reach out over the unknown in the hope of discovering a treasure. However 
skilfully conducted, missions of tliis sort may onh' too readily end in nothing. 

(dearly no industrial firm can embark on an organised research policy without 
pos.sessing security, stability and suqdus profits. When our industrial picture 
revealed a number of small and exclusive companies fighting each other gallantly 
for every order that came along, cutting prices in a desperate effort to maintain 
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oiitput in the face of l^oth lionie and foreign competition, and experiencing rapid 
fluctnations of good and bad fortune, there was no place where research could 
have been introduced. The utmost that could be attempted was the e^quipment 
of a works laboratory for the testing of materials and for occasional experiments 
on new inventions. To spend thousands of pounds on a researcli department 
and install in it a physicist, a chemist, a metallurgist and other specialists 
in the hope that they might eventuall\' achieve some benehcent la^voliition, 
was altogether Utopian. 

With the growth of organisation, however, the whole situatiojj changes. 
A large amalgamation or an industrial association can afford to face the cost and 
accept the chances of research on elaborate lines. The researcli laboratories to 
vvdiich our attention is so often drawn on the Continent and in the Ihiited States 
are all associated with the largest and most prosperous Trusts. The further we 
('arry our industrial organisation either by amalgamation or combination, the 
more capable wa* shall become of bearing tlie luxury — a very profitable one at 
times - of rea.search. 

Let me again draw an exanqik? from my own experieiK'e. Some years ago 
the cal)le-making industr}’ realised that it enjoyed a rather ini{)erfect knowledge 
of what actually happened to its cal>les when laid underground. Dimensions 
and materials had been dcderminefl on (mipirictil lines and they wert; known 
to 1)0 satisfactory in a general wav. But no one kiunv with sdentihe precision 
wliethtT th(' stmidard sizes of cable were ca])ab]e of rtmrh'ring a liightu' service 
tlian that for wliich they were s|)eeified. 

Tlie problem was one which c«)ncerned evt‘ry ca’bhanaker : or rather, it 
concerned the user of cables rnon' than the manufacturer. .\ ('ommittee was 
appointed by the bdectriral Research A.ssociation to investigat(' the snl)ject of 
the lieating of i>iirie(I cal)les. and through th(‘ existence of the organisation of 
the holding cable makers, this joint experience was a\’ailable for tiu' use of the 
committee, and the result of this co-operatioii was tlmt the Llectric Su])ply 
Aiithoritii's wiav assured that they could effect material econornii's in their 
1 1 a t ism i ss ion s v' s t e n 1 s . 

A further development of joint research is now under way. Lach member 
of th(* Cable Makers’ Association has l)een engag(‘d upon indepiMidenl research 
for a numlier of years. I1u*ir enterprise in this direction is part of tlu' lusaltln’ 
I'ivalry w'hich is maintained within the circle of the .Association. But it is 
inevitable that several of the cal)le researcli laboratories must la* imgaged 
simultaneously upon tlie same problem— as. for exam])le. the liehaA'ioui of 
insulating materials at the extra high ])ressures now adorited on inairis trans- 
mitting large quantities of electricity over long distances. I fujilication of 
this kind tends to waste of effort, and arrangements have recently lieen made 
for co-ordinating the material and mental resources of many cable research 
lalioratories on the main problems awaiting solution. 

In enterprise of this description the British manufacturer finds invaliiablt' aid 
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in tlie National Physical Laboratory and the Department of Scientific and 
Industrial Researcli. Of late years the State has, through these organisations, 
so ellicitmtiy seconded the research work of large industrial firms and associa- 
tions that we may rest assured that the help which science can render to industry 
is being adequately exploited. 

Education. 

Now I come to an aspect of my subject upon wLich, though it is of great 
importance, I can do no more than briefly touch. I refer to education, in 
connection with which this Society has played a most distinguislied and useful 
part. 

The fact that the Koyal Society of Arts has held this year, examinations, 
for whicli there were over 100,000 entries, is jiroot of a. wide-spread desire for 
education among recruits in the army of commerce. All these candidates 
desire to excel in some special branch of knowle<lge. This desire is the only 
thing that really counts. I feel it would lie a waste of public funds to try to 
force young peopk' to acquire knowledge and proticienc\' if they liave no genuine 
desire for the acquisition. Attempts in that direction hav<‘ been made in 
recent years, but they ha^^e failed in tlieir purpostc \'oung people should 
certainly lie encouraged and lielped to make themselves more jirohcienl for the 
liattle of life, but a voluntary impulse on their jiart is essential to success. 

If we are to make the btest of the material which the scliuol provides for the 
manning of our industrial army, we must enlarge tlie opportunities for education 
until they art‘ open to all The ideal educational system is oru; whicli provides a 
clear c()urs(‘ from tlie (demen tar\' school through the secondary scliool to the 
UniversitvN for those who liave the character to avail themselves of it. Educa- 
tional progress is alread\' tending in this direction, and 1 think tlie advance 
would be accelerated by th(‘ jiro vision of scholarships l)y tin' State. Some 
assistance of this kind is essential if ecpial chancc's are to ix' enioxa^d by all 
grades. 

Of late years tlitae lias been an increasing desir(' to emplov pulihc school 
boys in industry, d'luar training fits tliem admirably in many ways for positions 
of control, but tliey labour under the disabilitv that tliey enter the wairkshops 
or offices at a cumparatixely lat(‘ age. Th<‘ lad wlio goes direct from th(^ 
ordinarv' scliool into employment has gamed five or six years }>ractica[ experi- 
ence, and lias therefore liecome definitely useful to tlu' ('m|)}oyer, l>y tht‘ time 
the puldic school T’oy comes on the scene. 

What tlie employer wants is, of course, a comlfination of liiglua; education and 
practical experience. Ihider present conditions this combination is generally 
nn|)racticable and a choice must be mad(^ of one or the oilier. Whether it is 
possibh*, liy some revision of our system of training, to secure a measure of 
botli qualities in the young men wlio are fitting themselves for responsible posi- 
tions, is a problem which our educational authorities should seriously consider. 
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tin connection I do not overlook the excellent results which have been 
aciiieved in technical training when a really great ted cher gets around him a 
body of students attracted by the tradition of his teaching. I have in mind two 
outstanding examples in the Electrical world, one the old Finsbury Technical 
College under Professor Ayrton, and the other the Faraday Training 
institution under Professor Harrison and Dr. Alexander Russell. 

In this review of a halbcentury of industry 1 have touched upon some of the 
principal change.s and dealt with important prol>|ems wliich have been solved or 
still await solution. Surveying this period of our industrial history as a whole, 
I think it reveals a great deal of solid and enduring achievement, and encourages 
tlie confident belief that, if we make intelligent use of our resources, and above 
all of our human resources, the future will witness a continuous advance in 
the general welfare. 


Thk Chairman then presented the Society's silver medals for Papers and 
Lectures delivered during the last session as follows : — 
f^apers read at the Ordinary Meetings - 

S. j. Dub’, M.A.. Head of Department of ComnK-rcial Products. City of London 
('ollege, Mitchell Student for 1925-6, " The Damage to Cargo due to ‘ Ship’s Sweat.’ ” 
Major R. (L H. Clements. M.C.. M.lnst.C.P., The Evolution of Modern Road 
Surfaces. ” 

( hades Herbert Wright, H.A., Modern .\spects of Rubber ('ultivation. ' 

Alfred Bossom, ILR.T.B.A., " American Architecture ” 

William Taylor (of Messrs. Taylor. Taylor and Hobson, lad.), Standardisation 
jri Apparatus for Science Teaclnng.” 

( aptain Reginald Willington Lane, *' The Sterilisation of Milk. ’’ 

Paptrs read before the Indian Section : 

M. M. S. Gul)l>av, C.S.f., C.l.]’., “ Indigenous Indian Banking. ' 

Sir Davul T. Chadwick. C.S.L. C.I.K., “ The Indian Tariff Board. ’ 

S, C. Stuart- Williams. M. A., Cliairman of the Cornnussioiuas of the Port of 

< alcutta. ' The Port of Calcutta and its Post-War DevelopTnent." 

Ibipees ri Uii h'‘fore the J)orninions and Colonies Section 

His l^xcellency the Marquis de Merry del Val. G.C'.WO., i>l,.D,, Spanish 
Ambassador, The Djt'bala and Kifl Country of Moroceo ” (with cinematograph 
jllustrations). 

Sir Stephen Montagu Burrows, C.l.L'.. “ The Ancient Civilisation of (k'yh'n.” 
1 rneman Wood J.ecture : 

Sir James H. Jeans, M.A.. D.Sc., 1 J..D., b'.R.S., '' The Wider A.spect.s of 

< osmogony.” 

Sir George Bifdtvood Memorial Lecture : — 

Sir Edward A. Gait, K. C.S.L, C.T.E., *' Ancient Bihar and Orissa,” 
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Mr. Ai-an a. Campbell Swinton, F.R.S., in proposing a hearty vote of tha^nks 
to Sir George Sutton, said that all px'esent would agree that the address which 
they had just heard from Sir George Sutton was of a very remarkable character. 
It had been his {the speaker’s) good fortune to have had personal relations with 
a number of Captains of Industry. He had begun in the year i88r by being 
apprenticed to the first Lord Armstrong, who had undoubtedly been a great 
Captain of Industry. Later he had come under the aegis of Sir Andrew Noble, 
who had followed Lord Armstrong in the business of Messrs. Armstrong, Whitworth 
until his death. He was also personally acquainted with another Captain of 
Industry, Sir Charles Parsons. Nevertheless, he thought that he could say truth- 
fully that not one of those gentlemen could have given as good a lecture upon 
Industry as Sir George Sutton had delivered that evening. 

As a rule the qualities which made a man successful in business were not the 
same as those which made him a good wTiter or speaker. Certainly his own 
experience was that some of those with whom he had had to do, who undoubtedly 
were very great men in the industrial w'orld, were the worst speakers he had ever 
come across ; but tho.se present that evening had had a really remarkable exposi- 
tion of a very complicated subject, which showed that Sir George Sutton had given 
a great deal of thought, not only to the work to which he had devoted his life - 
which w'as the Cable Industry — but to Industry in general, and that he had a 
very comprehensive grasp of the whole subject— a more comprehensive grasp 
than most people, certainly politicians, possessed. He thought that the Royal 
Society of Arts was very fortunate in having for its Chairman a gentleman who 
had such wide experience and knowledge, and who was able to impart it in such 
a very interesting wav. 

Sir Edward Gait, K.C.S.L, C.I.E., in seconding the vote of thanks, said he 
was sure that ever\’one present could not but feel the highest admiration for the 
thoughtful, comprehensive and most illuminating address wliicli Sir George Sutton 
had given. 

The vote of thanks was carried unanimously. 

Thi: Chairman, in acknowledging the vote, said lie had lieen afraid that his 
address might be boring to his audience, but there had been nothing else upon 
which he could have addressed them. He believed his position on the Council 
of the Royal Society of Arts was due to Ids contact with the commercial life of 
this country. There were all sorts of very eminent people on the ( ouncil, and he 
confessed that he had felt a little frightened to come before tliem and give an 
t'Kidress upon commerce. However, he had got through it, and he thanked tlie 
audience for th(' patience with whicli they had listened to him. 


NOTES ON BOOKS. 


A Short History of Medicine ; Introducing Medical Principles to Si udents 
AND Non-medical Readers. By Charles Singer. Oxford : at the Clarendon 
Press. 75. bd. net. 

Dr. Charles Singer, who is of Oxford as regards primary standing or graduation, 
now does good service in the University of London as “ I.ecturer on the History 
of Medicine.” The author’s ” Studies in the History and Methods of Science,” a 
gathering from many sources, with himself as editor and unifying factor, has led 
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hini to his recent booklet on Greek Biology and Greek Medicine ; also to the work 
under notice. 

Thoroughness and accuracy are combined with that lucidity which results from an 
orderly habit of thought, and care in the selection of words ; hence the book is well 
suited for the popular library and ordinary reader, but the veteran medical prac- 
titioner may be just the one to find full joy in adding it to his library. Its total 
of pages is XXIV + 368, and abundant illustration is a feature — 143 illustration^ 
all told, many being whole-page reproductions. All illustrations are so strictly 
germane to the text as to .strike the reader at once in a. first general view of the work, 
and often exemplify Dr. Singer’s characteristic manner of blending ancient with 
modern history. Opposite p. 46 we have a whole-page reproduction showing the 
ruins of an ancient Roman aqueduct. This illustrates the account of Roman 
sanitarians, as strengthened by that Julian edict which '' conferred citizenship 
on all who practised medicine at Rome, in order to induce physicians to settle ” 
(p. 46). Vitruvius, who was technical adviser to Julius Gesar, treats at length of 
water supply in Book VIII of his De Archiiectura , and he upholds the open 
aqueducts as against transmission by pipes, especially leaden pipes. The Roman 
military dressing-station (from Trajan’s column) shown by Fig. 17, contrasts with 
Fig. 128, in which Florence Nightingale is shown as receiving wounded at Scutari ; 
a similar contrast being found by comparing Fig. 112. an operation in the sixteenth 
century, with Fig. 113, where we see work under those antiseptic conditions em- 
bodied in the general term Li.sterism. The growth of antiseptic surgery runs 
through the book ; Figs, 106 and 107 leading the mind to the conclusive theoretical 
position established by Pasteur. Abundant illustrations are given of microbial 
organisms as bearing on practical Listerism, and on the various infective disorders, 
largely or mostly febrile, now known to be of microbial origin. 

Fig. I IQ, on p. 263, is in no sense pictorial ; it being a chart or graph showing 
the notable and almost unbroken diminution in rnortcility V>y laryngeal diphtheria 
during a period of seventetui years, the test area being one in whicli antitoxin 
serum was us<5d. In tlie .section (headed ‘‘ The Study of Immunity ”), including 
the abovo-nientioned chart or grapli, we find an account of the ways in which dead 
products of microbial action can give protection, either partial or complete. So 
widespread is tlu^ use of such toxins or serums that one may now have puppy 
inoculated against di.stemper. 

Mechanical appliances as used by the practitioners of old times are figured in 
many places, but wv. may mention the “ l)ob,” or " momentum," drill figured on 
p. 64, and shown in u.se l)y the seventh-century reproduction, Fig. 22 on p. 63 ; 
also we turn to Fig. 9, which shows us a sixteenth century trephine made in accord- 
ance with descriptions or inspirations from ancient (rreek sources, and to Fig. 15. 
where a group ot hrst-century surgical instruments, found at Pompeii, is delineated. 
The special interest of these relics of Rome is that they are actual possessions, 
showing not only tfie design but the workmanship, the mechanical dilator with 
screw adjustment and two-part speculum being of very notable interest. 

The final illustration, " F'riendly Death,” is opposite p. 362, and bears on Dr. 
Singer’s epilogue ; the picture shows us a belfrv’^ in which the conventional figure 
of Death is tolling the passing bell, but with head slightly bowed and face turned 
away from the open eastern arch, through which the first gleams of dawn are 
shining. These morning gleams faintly illuminate the face of the old man, who is 
almost smilingly passing through the Janua Vitae, and in the text opposite we read 
the author’s teaching as to the true function of medical science. This must be 
read to be understood, but a note running through the whole is that the intelligent 
practice of medicine ” should enable us all to live out our full lives." 
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Although, in the main, a record of triumphant progress and joy, a faint strain 
of threnody may be traced in many parts of the Epilogue, pp. 352-362. Dr. Singer 
tells us of the “ unreadable bulk " of scientific literature (p.353), and deals with 
the growth of modern Determinism ; then he goes back three centuries to Descartes, 
against whose oft-quoted basic doctrine a “ newer school ” is showing itself; a 
school that seems to attack or deny mentalism and to exalt materialism, p. 356. 
Here the author feels himself in the presence of a dilemma, which he cannot cast 
off at the moment ; but he goes so far as to say that ‘ ‘ determinist thought, which 
lies at the basis of modern medical developments, has not been so universally 
successful as is often supposed. ' The tendency has been to separate those strains 
of knowledge (end of p. 353 ; also of p. 356) which give the full aspect of things 
when taken together. As an outcome we have the view that ‘ ‘ the Humanities and 
the Sciences are far from being as independent of each other as many suppose " ; 
that ** the growing interest in science has had an unfavourable effect on education," 
and that " many scientific publications are but semi-literate." 

Here, indeed, is a book which all classes may read with advantage, and the 
epilogue should be specially studied by onr administrative and educational officials. 

Thf Chemistry of Crude Drugs. By John Edmund Driver, M.Sc., Ph.D., A.I.C., 
Lecturer in Chemistry, University College, Nottingham ; and George Edward 
Trease, Ph.C., Lecturer in Pharmacognosy, University College, Nottingham. 
London : Longmans, Green (H: Co., Ltd. sos. 6 d. net. 

The term " crude drugs " is generally used to denote simple tinetures, extracts* 
etc., derived directly from such natural products as roots, leaves and seeds. In this 
form the preparations necessarily consist of mixtures of a number of substances ; 
but for many purposes pure compounds are not needed, and these mixtures therefore 
find a very wide application in pharmacy. 

While the more important examples are familiar enough, in respect of name, 
origin and physiological properties, to pharmaceutical students, the authors liave 
rightly considered that there exists an unnecessary hiatus between the teaching 
of materia medica and that of organic chemistry. The function of the present: 
text-book is to bridge this gap. and it may be said to do so in an admirable manner ; 
in fact it should prove not merely useful to the pharmacist, but also extremely 
interesting to the student of organic chemistry, who is accustomed to finding a 
certain dullness in pharmaceutical works. 

The classification and treatment throughout are chemical instead ot morphological, 
and structural formulae are usually given. It may perhaps be open to doubt 
whether the average pharmaceutical student will take a very intelligent interest 
in the structural formulae of even such a comparatively simple molecule as that of 
(say) borneol, if he is ignorant of the long history of the determination of that 
structure ; but even he will obtain considerably more benefit from the full picture 
than from such a representation as 

An excellent feature of the book is the compilation of classified tables collecting 
together much useful information as to the origin of groups of drugs, and also 
as to their principal constituents. It has been the policy of the authors to avoid 
over-burdening the book with referenct's to original papers, l:)ut much recent work 
has nevertheless been incorporated, as may be seen by referring to such subjects 
as the constitution of muskone, or the characteristics and determination of tlie 
vitamins. 

Commercial Art Practice. By Charles Knights and 1 '. E. Norman. Lomhin : 
Cro.sby Lockwood and Son. 155. 

'The posters of Mr. McKnight Kauffer have proved that the words Commercial 
Art " are not necessarily contradictory. Before they had done so, Mr, Roger 
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Fry had written that perhaps advertising might evoke originality in someone. 
Of ingenuity, at any rate, it has been most productive* and thougla we are less 
attracted than distracted by contemporary hoardings we must admit that here 
and there interesting work is to be seen. 

In the United States there are, I am told, some six hundred thousand folk 
connected with advertising. The number in the United Kingdom must also be 
impressive. Commercial artists abound ; the young man or woman who intends 
to enter the field and compete with them will find many useful hints in this book 
by Messrs. Knights and Norman. 

They liave a certain amount to say about psychology. Wliat, as a matter of 
fact, is the last word about the reactions of the piildic to the counter-claims (jf 
the poster ? What is the megalomaniac to do who is informed that the “ Majestic ' 
is the largest vessel afloat, whereas the “ Leviathan " is the biggest steamer in 
the world ? One understands that the soap-merchant who can afford to advertise 
sells more soap than the one who cannot ; but if there are two equally fast and 
efficient trains to John-o’-Ciroats, and we have no alternati\ c but to go by one 
of them, what is the point of either of them l>eing boosted ? 

I'lie practical side of ‘ ( ommercial Art Practice'" is excellent. The authors 
explain the various reproductive processes most thoroughly, and illustrates them 
in sucli a way that no erne could fail to understand them. Blocks, tints, type- 
faces arc all dealt with ; then there are chapters about design and layout ; finally 
the domestic economy of free-lancing receives attention. I wonder whether the 
authors chose the type in which they have here l)een printed. The ligature does 
not quite seem in keeping with such a robust subject. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


MONr>A\’, Novi mbi'r . . Airhiierts, Royal lustitutr of 
British, 9, Cofiduit Stre<*t, \\\ S p.in. Sir Arthur 
I. Evans. “ The I’ala'e of Kitossos in the L^'ht ot 
K(.‘c e n t R ec’ on s t it 1 1 1 io 1 1 s . ‘ ' 

.Arts, Royal Academy of, Burlington House, W. 4 p.iit. 
Prof. Dr. A, i\ Eaurie, “ Chemistry Modern 
.Pistuenls ; their I^rofH'ir Selection anti Use.” 
.Aiitoiuobile Engineers, Institution of, at the Royal 
rerhnical t'ollege, Gla.sgow. 7,3t) p.m. I>r. E, C. 
WadJow, " The (. omparative Merits of Road and 
Oynainomete.r TestiuK for Motor Vehicles.” 

Ihitish Academy, at the Civil Service Commission 
Building, Burlington Gardens, WE 5.15 p.m. Sir 
riiomas VV. Arnold, ” The Old and New Testaments 
in Muslim Religious Art.” (Schweich Uicture I.) 
Electrical Engineers, Institution of, at the University 
of Liverftool. 7 Prof, G, !■:. Seholes, 

” Combustion.” 

Geographiral Society, at the .Eolian Ifull, New Bond 
Street, W. 8,30 p.m. Miss G. Caton-Thompsem and 
Miss H. ^V. Gardner, ” Recent Work on the Problem 
of Lake Moeris.” 

Imperial Institute (Cinema Theatre*), South Kensington, 
S.W'. 10.15 a.m., 11.35 a.m., 2,15 p.m. and 3.35 p.m. 

“ India,” 

Mechanical lingincers, Institution of, Storey's Gate. 
S.W. 6,30 p.m. Mr. G, R. Bamlx*r, ” .Automatic 
Combustion Control of Furnaces.” 

University of I^ndon, at Bedford College for Women, 
Regent’s Park, N.W. 5,15 p.m. Pnif, E. .Allison 
Peers, ” A CAsntury of C'atalan Poetry (1829-1928).” 
{I.ecture 11.) 

At the Institute of Historical Research, Malet Street, 
C. 5.30 p.m. Mr. Ifor L. Evans, ” Economic. 
1‘roblems of the Danubian Area.” 

At King’s College, Strand, W.C. 5.J0 p.m. Rev. 
Dr. R. S. Franks, ” Protestant Schotasticism.” 

At the London School of Ekjononiics, Houghton Street 
WLC. 5 p.m. Don S, de Madariaga, ” Disarma- 
ment.” (Lecture III.) 

(At University College. Gower Street, W,C. 5 p.m. 


F*rofessor 1'. B. V'erney, ” Urinary .Secretion.” 
(Letdnre VI ) 

5.30p.m. Dr. Paul Staniberger, ‘‘Colloid Chemistry 
and its Relation to the Rubber lndustr\'.” ^Lecture 
IV.) 

I UESOAV, N0VF.MH1 H ..Anthropological Institute, 52, 
Ui>pcr Btriford Place, W.t . 8,30 p.m. Mr. A. Ixslie 

•Armstrong, “ Rei>ort nn Excavations in the Tin Hole 
( ave. Cresswell, and the rettent Discovery of an 
Engraving of a Masked Human Figure.” 

.Arts, Ro>m 1 Academy of, Burlington House, W. .4 p.m. 
Prof. Dr, A. P. I,aurie, ” Chemistry — Methods of 
Wall Painting.” 

-Automobile Engintx-rs, Institution of, at the Engineering 
Club, Wolverhampton. 7.30 p.m. Dr. E. C. W’adlow, 
” The Comparative Merits of Road and Dviiamometer 
I'estiug for Motor Whicles.” 
t ivil Engineers, Institution of, Great George Street, 
S.W. 6 p.m, IVof. VV. E. Dalby, ” Mechanical 
Pnjjxirties of British Rail-Stt*els.” 

Heating and Ventilating Engineers, at .Milton Hall. 
Manchester. 7 p.m. Mr. \V. Ciregg, ” Fabric 

Drying.” 

Impt*rial Institute (Cinema Theatre), South Kensington, 
S.W. 10.15 a.iii., n.35 a.m., 2.15 p.m., 3.35 p.m. 
” India.” 

Manchester Geographical Society, 16, St. Mary’s 
Parsonage, Manchester. 7.30 p.m. Mme. G. M, 
Vassal, ” Through Tonking and Yunnan.” 

Royal Institution of, 21, Albemarle St., W. 5. 15 p.m. 

Sir William Bragg, “Diamonds.” (Lecture 1.) 
Statistical Society, at the Royal Society of Arts, 
Adelphi, W.C. 5.15 p.m. Mr. A, W. Flux, 

Presidential Address, ** The National Income.” 
Univ'ersity of London, at King’s College. Strand. W'.C. 

5.30 p.m. Miss Hilda D. Oakeley, ” Aristotle’s Idea 
of Deity." 

5.30 p.m. Sir Bernard Pares, ” Contemporary 
Russia,” (I-ecture VII.) 

.At Unlver-sity College, Gower Street, W.C, 5,^0 p.m. 
Mr. H. Clifford Smitii, ” The Furniture and Equipment 
of the Home.” 

6.30 p.m, Mr. Percy Dunsheath, ” High Tension 
Transmission of Power.” (Lecture 11.) 

At Westfield College, Hampstead, N,W 5.15 p.m, 
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Sir diaries Grant Robertson, “ The Map of Europe." 
(Lecture n.) 

Wednesday, November 2 x.. Arts, Royal Academy of, 
Burlington House, W. 4 p.m. Prof. Dr. A. P. 
Laurie, " Chemistry — Recent Researches on the 
fYeservation of Ancient Buildings and Stone Decay." 
British Academy, at the Civil Service Commission 
Building, Buriiiigton Gardens, W. 5.15 p.m. Sir 
Thomas W. Arnold, " The Old and New Testament 
in Muslim Religious Art," (Schweich Lecture II,) 
Chadwick Public Lectin-e, at ir, Chandos Street, 
Cavendish Squ.are, W. 5.15 p.m. Dr. E. P. Cumber- 
hatch, " Physio-Therapy, with Sfiecial reference to 
Medical Electricity," 

civil Engineers, Institution of, Great George Street, 
S.W, 6.30 p.tn. Address by Mr. H, O. Cousins 
(Cliainnan of Students' Committee). 

Electrical Engineers, Institution of, at the Royal 
Victoria Hotel, Sheffield, 7.30 p.m. Mr. W. D. 
Sheers, “ Electric Trams v. Motor Buses." 

At the Cleveland Technical Institute, Middlesbrough. 
7 p.m. Mr. C. W. Salt, Chairman’s Address, 
i'uel. Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 10 a.m. The Right 
Hon. Lord Melohett, Presidential Address , Sir 
Henry E’owler, “ Fuel Conservation in Locomotive 
Practice." Three papers dealing with " Economics 
of Coal Production and Distribution" — (1) Mr. G. 
Raw, " Production " ; (:•) Prof. H. Louis, " Pre- 

paration ” ; (3) Captain K, Addy, “ Marketing." 
Geological Societi', Burlington House, W. 5.30 p.m. 
Inmerial Institute (Cinema Theatre), South Kensington, 
S.W. At 10.13 a.m,, 11.35 a.m., g.15 p.m. and 3.35 
p.m. " India." 

Literature, Royal Society of, 2, Bloomsbury Square, 
W.C. 5.15 p.m. 

Meteorological Society, 49, Cromwell Road. S.W. 

5 p.m. ( 1 ) Dr. F\ J . W. VV hippie, " On the Association 
of the Diurnal Variation of Electric Potential Gradient 
in Fine Weather with the Distribution of Thunder- 
storms over the Globe.” (2) Mr, N. K, Johnson, 
"Atmospheric Oscillations shown by the Micro- 
barograph.” (3) By Mr. H. Jarnf’Son, "On the Mean 
Ma.virnum Rain falling in a Timet.” 

Microscopical S<x;iety, 20, Hanover Square, W. 7.30 p.m. 
Miss K, M, Carter, " 0 \'ule De\'eJopment and Meiosis 
on Orobanche Minor Dr. W. H. Van .Seters, " Tripod 
and Pillar Microsc;oj)es,’’ 

I'ublic Health, Royal Institute of, 37, Russell Squan , 
W.C. 4 p.m. Prof, Sir Thomas Oliver, M.l)., 

" Lead Poisoning in Industries." 

University of London, at King’s College, Strand, VV,( . 

5.30 p.m. Dr. li. V. Appleton, " The Indebtedness of 
industry' to Pure Science.’’ (Lecture V'l " Elec trical 
Communication and its Indebtedness to Physics.") 

At the London School of Economics, Houghton 
Street, W'.C, 5.30 p.m, Rt. Hon. Sir Halford 

Mackinder, " The Future of Transportation.” 

6 p.m. Mr. J. L. Fenton, “ Sundstrand Adding and 
Book-keeping Machines.” ' 

At the School of Oriental Studies, Finsburv Circus, 
E.C, 5,15 p.m. Dr. L. D. Barnett, " \Vit and 
Wisdom in Ancient India." 

At University College, Gower Street, W.C,. 3 p.rn. 

Dr. Camillo Pellizzi, “ La Li.sica del Paradiso.' 
(Lecture HI.) 

5.30 p.m. Dr. Paul .Stamberger, " Colloid Chemistry 
and its relation to the Rubber Industry.” (Lecture \ ,) 

5.30 p.m. Prof. Dr. J. G. Robertson, " Swedish 
Romanticism.*’ (Lecture HI.) 

5.30 p.m. Mr, W. C. Berwick Sayers, " A Modem 
Public Library at VA’ork." 

At the University Union Society’s Rooms, Malet 
Street, W'.C. 5.30 p.m. Mr, N, B. Jopson, “ The 

Early Distribution and History of the Slavs." 
(Lecture I.) 

Thursday, Novembeh 22.. Abattoir Society, Model, at 
the Royal Veterinary College, Great College Street, 
N.WL '5 p.m. Prof. F. T. G. Hobday, " A Survey 
of Humane Methods of Destruction, including the 
Use of the Lethal Box for small Animals." (Benjamin 
Ward Richardson Memorial Lecture.) 

Aeronautical Society, at the Royal Society ok Arts, 
Adelplii, W.C. 6.30 p.m. Major T. M. Barlow, 

" Weight of Aircraft, with spticial reference to its 
Effect on Size." 

Antiquaries, Society of, Burlington House, W. 8.30 p.m. 
Birth Control and Racial Progress, Society for Con- 
structive, at the Essex Hall, Strand, W.C. 8 p.m. 
Dr. Marie Slopes, Presidential Address, " Details 
fxxjxti 10,000 Birth Control Cases.” 


Chadwick Public Lecture, at the Guildhall, Bath. 
8 p.m. Dr. E. P. Cumborbatch, " Phvsio-Therapy, 
with special reference to Medical Electricity." 

Electric Engineers, Institution of, Savoy Place, W.C. 
6 p.m. Mr. L. G. H. Sarsfield, " The Electrical 
Equipment of X-Ray Apparatus." (Joint Meeting 
with the British Institute of Radiology.) 

Fuel, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 10 a.m, Symjxisium 
on " Fuel Control in Industry.” Morning ; Dr. 
Irig. F. Miinzinger, “ Electric Power Stations." 
Dr. E. S. Grummell, " The Chemical Industry." 
Messrs. A. J. Dale and A. T. Green, "Ceramic 
Industry." Dr. Gcoffr^ Martin, “ The . Cement 
Industry.” Mr, T. A. Peebles. "American Practice 
and Esperiejice." Mr. James R. Edwards, " Practical 
Results of Fuel Control," Afternoon : Mr, Martin 
J. C'onwa)', " Liquid Fuel in Open Hearth Practice," 
Mr, j. L, Bentley, " Inifl Control in Open Hearth 
IVactice.” Mr. FI. C. Anixstrong, " Fuel Control in 
Re-heating F'umaces," Mr. J. B. Fortune, " Fuel 
Control in Blast Furnace Stoves." 

L.C.C. The Geffrye Museum, Kingsland' Road, E. 

7.30 p.m. Mr. Ingleson C, Gooclison, " Woodwork of 
the VValnut Period," 

Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Dr. E. D. Adrian, " The Mechanism of Nerves," 
Ibiiversity of London, at Bedford College for VVomen, 
Regent’s Park, N.W, 4.15 p.m. Prof. F'ccles, 
" Pierre Corneille " (in French). (I.ecturc VIIL) 

.-\t King's College, Styand, W.C. 5 p.m. Dr. W. 
Robson, " Protein Metabolism." (Lecture IV.) 

5.30 p.m. Dr. J. C. Heamshaw, " Rousseau." 

5.30 p.m. Mr. J. Isaacs, " Banyan as Literary 
Artist." (I^ture UL) 

5.30 p.m. M, Marcu Beza, " Roumanian Literature," 

5.30 p.m. Mr. A. F. Mcyenclorif, " Tolstoy as a 
.Stx'ial and Political Reformer,” 

At University College, Gower Strwt, W.C, 3.15 p.m. 
3.15 p.m. Ih-of, J. E. G, de Montmoreiif v, "The 
Barbarian Codes as illustrating Social Ufe in Central 
and Soulh-Westeni F.urope from 430-7.S0 A.D,’’ 
(Lecture IV',) 

3.30 p.m. Prof. R. Coupland, " The After Effects of 
the American Revolution on British Policy." 
(I.ccture I.) 

5.30 p.in. Miss Margaret A. Murray, " .\rt and 
.Architecture of Amient KgvjJt." (Lecture 1 .) 

.At the Universttv Union Societ\-'s Rooms, Malet 
Street, W.C. 5.30 p.ni. Prince D. Svyatopolk 
Mirskv, " Tolstov." (Lecture. VI 1 .) 

Victoria and Albert Museum, South Kensington, S.W. 

5.30 p.m. .Mr. Eric Maclagan, " Tfie Sculptors of the 
-Wth century." (I) 

Fkid\y, NoviMavn 23 .. Electric al Engineers, Institution 
of, at the Fi,ngiueers’ Club, Manchester, 7.13 p.m. 
Mr. K. Brooks, " Electric Traction on Railways," 
Phvsical Society, at the Imperial CoUej^e of Science 
and Technology, South Kensington, S.W. 5 p.m. 
(i) Dr. G. Temple,, "The Physical luterpretation of 
Wave Mechanics," (2) Mr. Allan Monkhouse, " The 
Effect of Superjmr>osed Magnetic Fields on Dielectric. 
I.osses and Electric Breakdown Strength.” (3) Mr. 
.Allrert Campbell, " A New I’otentiometer of f^irson 
rype." (4) Prof. F.. F. Herroun, and Prof, E. Willson » 

" Eerrornagnetic Ferric O.xide. ’ A Demonstration of 
Emulsions showing (..'hromatic Effects by R. H. 
Humphrey. 

University of Londfm, at Bedford ('ollege for Women, 
Regent’s Park, N.W. 5.15 p.m. Prof. E. Alli.son’ 
Pc^rs, " A Century of Catalan (1829-192S)." (Lecture 

At King’s College, Strand, W.C. 5,30 p.m. Mr, 
C. J, Gadd, " Assyrian Studies in tlie Past." 

5.30 p.m Dr. Edgar Prestage, " Afonso de 
Alhtiquerque, Governor of India.” 

.3.30 p.m. Mr. G. B. Harrison, " F:ii/,ebethan 
Melancholy.” 

At the University Union Society’s Rooms, Malet 
Street, W.C. 5.30 p.m. Prof. Dr, R. W. Seton- 
Watson, " The Collapse of Austtia-Hungarv'," 
(Lecture VII.) 

S.VTUR'^'AV, NoveMBER 24 .. L.C.C. The Honiiman Museum, 
Forest Hilt, S.E. 3.30 p.m. Miss M. A. Murrav, 

" Ancient Egyptian Mummies." 

R<wal Institution, 21, Albemarle Street, W. 3 p.m. 
Dr, W. G. Whittaker, “ North tSountry Folk Muaic." 
(Lecture II.) 

United Service Museum, Whitehall, S.W. 3,30 p.m, 
Cxiramander II. M. Denny, " Destroyers in the Great 
W^ar," 
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All communications Joy Society should be addressed to the Secretary, John Street, 

Adelphi, W.C.{2.) 

NOTICES. 

NEXT WEEK. 

Mondav, November 26th, at 8 p.m. (Cantor Lecture.) Franklin Kidd, 
D.Sc,, Low Temperature Research Station, Cambridge, “ Biology and 
Refrigeration.” (Lecture III.) 

Tuesday, NovilMBER 27TH, at 4.30 }).m. (Dominions and Colonies 
Section.) Col. H. L. Crosthwait, C.I.E., ” Air Survey and Empire Develop- 
ment.” Sir Thomas H. Holland, K.C.S.I., K.C.I.E., D.Sc., F.R.S., will 
preside*. 

Tea will be served in the library before the meeting from 4 o’clock. ‘ 

Wednesday, November 28th, at 8 p.m. (Ordinary Meeting.) J. H. Estill, 
O.B.E., ('ommercial .Manage*!', Port of London Authority, ” The Port of 
London.” The Righj Hon. Thomas Wiles, P.C., will preside. 


COUNCIL. 

A meeting of the Council was held on Monday, November 12th. Present : — 
Sir George Sutton , Bt . , in the Chair ; Sir Charles H. Armstrong ; Mr. Llewel5m B. 
Atkinson, M.LE.E. ; Sir Atiil C. Chatterjee, C.LF2. ; Captain vSir Arthur 
Clarke, K.B.E. ; Mr. Peter MacIntyre Evans, M.A., LL.D. ; Col. Sir Arthur 
Holbrook, K.B.E. , M.P. ; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir 
Humphrey Leggett, R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald A. 
Mant, K.C.I.E., C.S.I. ; Sir Henry A. Miers, F^R.S. ; Sir Francis G. Ogihue, 
C.B., LL.D. ; Hon. Sir Charles A. Parsons, O.M., K.C.B., LL.D., D.Sc., 
F.R.S; Col. The Master of Sempill ; Mr. James Swinburne, F.R.S. ; Mr. 
Carmichael Thomas, and Sir Frank Warner, K.B.E., with Mr. G. K. Menzies, 
M.A. (Secretary) and Mr. W, Perry, B.A. (Assistant Secretary). 
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The following candidates were duly elected Fellows of the Society : 

Abel, John Stewart, B.Sc., Buenos Aires, Argentine. 

Bex, Frederick George, London. 

Bianco, Silvio D., London. 

Fletcher, C. H., London, 

Garg, Ganga S., Gwalior, Central India. 

Godfrey, l^Yederick, Matlock, Derbyshire. 

Griffiths, Thomas Henry, London. 

Hiles, Henry Edward, Sibford Ferris, Oxon, 

Kinred, Captain Hugh Cowell, M.C., London. 

Sanderson, Harold, Denham, Bucks. 

Varma, P. Dcveshwar, Rawalpindi, India. 

Mr. P. Morley Horder, F.S.A., was elected a Vice-President of the Society 
and a member of the Council in place of Sir Frank Baines, K.C.V.C)., C.B.IL, 
resigned on the ground of ill-health. 

The report of the Departmental Committee on F^xaminations for Part-Time 
Students was considered. 

Authority was given to complete the purchase of the eight cottages known 
as Arlington Row, Bibury, Gloucestershire. 

The arrangements for the latter portion of the session were further 
considered. 

A quantity of financial and formal business was transacted. 


SECOND ORDINARY MEETING. 

Wednesday, November 14™, 1928. The Right Hon. the Karl or 
Crawford and Balcarres, K.T., P.C., LL.D., F.R.S., P.S.A., in the chair. 

A paper entitled English Silver and its Future was read by Mr. Omar 
Ramsden, R.M.S. The paper and discussion will be published in the Journal 
on November 30th. 


CANTOR LECTURES. 

Monday, November 19™, 1928. Dr. Franklin Kidd, D.Sc., Low 
Temperature Research Station, Cambridge, delivered the second of his course 
of three lectures on “ Biology and Refrigeration.” 

The lectures will be published in the Jotirnal during the Christmas recess. 


BINDING COVERS FOR JOURNALS. 

For the convenience of Fellows and others wishing to bind their annual 
volumes of the Journal, cloth covers can be supplied, post free, for 2s. each, on 
application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY. 

INDIAN SECTION. 

Friday, November 9TH, 1928. 

Sir Hdgh T. Keeling, C.S.F, in the Chair. 

The Chairman, in introducing the reader of the paper, said h(' had rlone x ery 
distinguished work for the Gity of Madras in connection xviili water and drainage 
works. 

The following paper was tlien read : — 

TOWN WATER SUPPLY IN INDIA.* 

By J. W, Madelev, M.A., M.Tnst.C.E., M.Am.Soc.C.E., M.Inst.W.E. 

Introduction. 

To“day we are to cxinsider the supply of water to Indian towns. 

The Madras Waterworks will frequently be referred to, because they are 
the waterworks that I know’ best in India, as it was my privilege to be respon- 
sible for their design, construction, and maintenance until they could be 
handed over as a going concern. They comprise nearly everything to be 
found in municipal waterworks in a typical Indian towm. Reference will be 
made to British practice as occasion arises. 

I. Oeneraj, Conditions of Indian Towns. 

'riie large towns of India are situated in Plains of a tropical country. 
Ow'ing to the lieat there is, for most of the year, a demand for water so great 
that it can hardly be appntciated in this country. 

The people being poor, as measured by European standards, the Govern- 
ment usually pays half the cost of the w’orks, and lends the remainder on 
generous terms. Ev’en so, the funds are often inadequate for the supply 
required. Tliese conditions caii.se the water supply problem of India to differ 
from that of England, w^here the {)eople are generally better off and the climate 
cooler, and still more from that of America, wdiere the population is the richest 
in the world and comparatively sparse, and where the quantity of w^ater 
available is large. 

Briefly, in the West the supply is usually regulated by the demand. In 
India it has to l)e adjusted to the quantity that the available funds can provide, 
and, as a result, there are few towns that can be supplied WTth as mucli w^ater 
as they want. F'or instance, in Madras for twenty-four hours we endeavoured 
to supply tlie city with all the w^ater it wanted, and although we did not quite 

* Certain parts of the Paper as delivered have been omittod as they would be 
unintelligible without the lantern slides which were used to illustrate them. 
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succeed, the consumption was 23 1 million gallons. All that can be supplied 
regularly is i6f million gallons a day, and that quantity was not intended to 
be reached till 1966. Thus the city has less water than it wants. The same 
is true of nearly all large Indian towns, and consequently the equitable distri- 
bution of the water is much more dilficult in India than in Europe. 

Most large Indian towns were originally, and many still are to a great extent, 
supplied with water from shallow wells and tanks. As the towns grew in 
size, the wells and tanks became contaminated with filth, especially the tanks 
where ablution .was performed in the same water that was used 
for drinking. As a result the water supply ])ecame seriously contaminated, 
and a very high death rate ensued from cholera, dysentery and other water- 
bom diseases. The Indians accepted these epidemics as visitations of 
Providence, and did little to stop them. 

As the British obtained control of the country, they endeavoured to raise 
the sanitary conditions of the towns to the level of those prevailing in British 
towns, but found great difficulties, the principal of which were the callousness 
of the people, and their comparative poverty, which made it difficult to carry 
out works on Western lines. 1 have referred to the attitude of the people 
as callous ; in reality it was at first hostile, on the ground that water that 
came through a closed channel, such as a pipe, would be unwholesome. This 
opposition was at first quite strong in Madras, ])ut when the advantages of 
piped water became apparent, a strong demand arose that every house should 
be connected with the new system. 

An amusing example of another attitude towards piped water was brought 
home to me when I was lecturing on water supply at a town some fifty 'miles 
south of Madras. After the lecture there was a discussion which disclosed 
that the general opinion was that a piped water supply was all very well in 
its way, but if it were provided for this particular town, what would the women 
do during the evening hours, which were then occupied in carrying water from 
the irrigation channels in earthen vessels ? They gossiped enough as it was ; 
what would they do if they had all this extra time ? 

2. Water a Valuable Commodity. 

In England it is already becoming recognised that the supply of water, 
before long, will be insufficient to meet the demand if the latter continues to 
increase, as it has done of late years, through the introduction of baths and 
hot and cold water into all classes of houses, and it will soon be necessary 
to have recourse to sources which have hitherto been considered too polluted 
to be used for domestic supplies. Even in America the same problem is 
threatened in a few towns, owing to the large consumption due to having a 
separate bathroom for every bedroom in all the new hotels and living houses. 

If this difficult}' is felt in England and America, how much more must it 
be cousidered in India with its teeming population and its tropical climate, 
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making large quantities of water desirable for bathing and cleaning, and also 
for irrigation. Unfortunately the magnitude of the demand was not appre- 
ciated when the pipe water supplies were first introduced into the large cities 
of India. The supplies have been given on the lines of those of English towns. 
So far as I am aware, no tow'n of the Plains of India has yet been able to 
supply as much water as the inhabitants desire. Bombay consumes about 
60 gallons per head, Calcutta about 80, and yet both these towns are short 
of w’ater. They are both s}>ending large sums to increase their supplies, but 
I venture to think that tliese supplies will never lx- considered adequate by 
the inhabitants until it is appreciated that water is a valuable commodity, 



( raig-Goch Dam, 


and should be treated as such, lake gas and electricity, it should be supplied 
by meter and paid for according to the quantity used ; the monthly bill would 
then act as an automatic check on waste, and if waste were eliminated, there 
should be enough water for all legitimate purposes. 

3- Alternative to Universal Metering. 

Such a policy involves the universal metering of connections unless steps are 
taken to ensure that non-metered connections are made in such a manner 
that they cannnot take more than their fa r share of water. Acting on this 
principle, the following system has been worked out for Madras. 
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In very poor districts where the habitations are mostly mud huts, water is 
supplied only through fountains provided with self-closing taps. The fountains 
are about 200 yards apart, and from them water can be obtained and carried 
in vessels to the huts. Experience shows that the limited number of taps 
and the effort of carrying the water severely restricts the quantity used. 

For brick houses two classes of services are provided : — 

(a) A first-class service, for which the consumer is required to hire water 
meters from the Corporation, to adopt only specified fittings, and to secure 
approval of the position and number of pipes, taps and other fittings. 

(b) A second-class service, in which the consumer is allowed to fix one 
J-inch tap of approved pattern provided it is placed in a position, approved 
l)y the President of the Corporation, that is visible from the road, and can at 
all times be readily inspected by the Municipal staff. No supply pipe for a 
second-class service shall l)e of a larger bore than J-inch. 

The city imposes a Water Tax on property. Beyond this, no charge is made 
for water supplied through a second-class sendee. In first-class services the 
tax is taken to cover 100 gallons per rupee of rent. A charge of one rupee 
is made for every additional thousand gallons of water used. 

These regulations were adopted by the Corporation and proved effect i\’e 
so long as they were carried out, but unfortunately exceptions were granted 
by the Council in such numbers that the regulations ceased to be effective and 
the control of the Madras supply has been, thereby, rendered very difficult. 
One reason for this difficulty is that caste men greatly dislike an3^one of low er 
caste entering their houses. 

I well remember going to see the house service of a Brahmin, who had com- 
plained that it was out of order. I went at my usual inspection hour, i.e.,. 
seven o’clock in the morning, but was informed that I could not be admitted 
because of some religious ceremony that w^as in progress. I went aw^a3^ leaving 
word that I would return at 10.30, on my way to office. I did so, and w^as 
again informed that I could not be admitted because the ceremony was still 
going on. I, thereupon, told the owner, wffio had been brought to see me„ 
that I should immediately cut off the supply to the hou.se, and not restore 
it until I had made the inspection. He, thereupon, asked me to come in and 
see it at once ! This shows that there was really no objection to my inspecting 
the water connection. If such difficulty is experienced l)y the head of a 
I>epartment, it may be imagined what may be the difficulties of the ordinary 
inspector in cases where the owner does not wish him to see his water- wasting 
taps, and will give him twn annas to go away. 

4. Sources of Water. 

Wells. To obtain underground water the most usual method is to sink a 
well, and most of the towns of India obtained their original supplies from 
shallow w^ells which became contaminated and dangerous as the towns. 
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expanded. This, method is very seldom used for new watenv^orks for Indian 
towns and no description will be given here. 

Infiltration Galleries. There is, however, another method of obtaining sub- 
terranean water which is not unfrequently used in the Madras Presidency, 
viz., by means of Infiltration GalJeries in gravel or sandy river beds which are 
dry for a large part of the year. 

In such cases then? is frequently an underground flow which may l)e inter- 
cepted, and for this purpose an infiltration gallery, constructed across the 
line of flow, is suitable. The gallery is formed by digging a trench in the bed 
of the river to the length and depth decided on, and laying o])en-jointed 
stoneware pipes in the trench, which is then re-filled with layers of broken 
stoiK? or gravel next to th(‘ pipes, followed by layers of stone and sand, so 
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graded as to prevent sand from entering the pipes. Thus the gallery is a 
prism of sand and stone with the pipes near the bottom. The pi].x?s lead to a 
circular masonry well sunk in the river Iiank. To this the water flows, and 
from it is pumped to the town. 

Such a galler\^ is used for the water suj^ply of Conjeeveram, about forty-five 
miles south-west of Madras. The old supply, obtained from shallow wells 
and tanks, was far from satisfactory, and when the works fell into disrepair, it 
was decided to abondon them and obtain a supply from the River Begabathi 
by means of an inhltration gallery. 

A site judged to be as unpolluted as possible was selected, and a trench 
560 feet long, 8 feet wide and 18 feet deep was dug across the river; the gallery 
was constructed as al)ove described, tlie top of the prism being level with the 
lowest ascertained summer water level which is 10 feet below the average bed 
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level. The whole of the infiltration prism is thus permanently saturated. At 
the bottom of the prism are four rows of 9-inch stoneware pipes, with open 
joints, terminating in a chamber close to the edge of the river. From this 
chamber the water is carried through an 18-inch pipe to a suction well on the 
bank of the river. 

The works, which were opened in 1897, were designed to supply a population 
of 56,000 with 15 gallons per head per day. The infiltration gallery is stated to 
have cost only £1,200, but those were days of cheap labour and a cheaper nipee. 

5, Population to bk Supplied. 

The first step in determining the quantity of water required is to ascertain, 
as precisely as possible, the population to be supplied. In considering this 
question, it is necessary to decide what future increase shall be allowed for, 
so as to provide for future demands without imposing an undue burden on the 
present taxpayer. 

In India, waterworks loans are subject to repayment over a period of from 
thirty to fifty ^T.ars, according to the nature of the work, and thus it is necessary 
to estimate the population at some forty years after the works come into use 
so that the needs of the consumers may be provided up to the end of that period. 

A study has to be made of all the census returns available and the possi- 
l)ilities of industrial development, so that the probable growth of the town, 
both as a whole and in its different divisions, may be estimated. The growth 
as a whole is required for the main w^orks ; the growth in divisions is required 
in order to determine the sizes of the mains required to supply the different 
divisions of the city. 

It is interesting to observe that in Madras the increases for a period of forty 
years varied from 6.6% in the heart of the city to 114% in one of the suburban 
areas. These figures show how important it is to consider each area separately. 

If a uniform rate of increase had been adopted throughout the City, the 
pipes would have been too small in some areas and unnecessarily large in others. 

6. Quantity of Watek per Head. 

Having determined on the population to be supplied it is necessary to decide 
on the quantity of water required per head. 

The consumption of water in Indian towns varies greatly. Thus we have 
Calcutta consuming 80 gallons per head per day and Bombay consuming 
60 gallons per head per day. 

But these amounts are very high compared with the average town where 
30 gallons per head per day is about a maximum. In the Madras Presidency, 
15 gallons per head, per day is usually provided where at all possible. In 
communities where water is supplied through street fountains provided with 
properly looked-after self-closing taps, 5 gallons per head per day is found 
sufficient. 
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In the case of Madras City, after careful consideration, including, of course, 
the funds that were likely to be ayailable, the writer, with the assent of the 
Government and the Corporation, wwked out his scheme on a basis of 25 
gallons per head ])er day. The population to be supplied at the end of the 
period for whicli the Government loans would be issued, was estimated at 
660,000. Therefore, the quantity required is 660,000 x 25, i.e., a total for the 
city of i(>2 niillion gallons per day. 

7. Dk'ikkmin AT iON OF QuANTFj Y OF Watf:r Availablf:. 

Tlie quantity of water that can be obtained from any catchment area is 
the total rain that falls on tlie area, less that which escapes by percolation and 
evaporation, so that if the rainfall is measured, an estimate of run-off can be 



Inlet Tower at Red Hills Lake, at beginning of tlie Madras Waterworks. 


made in terms of the average rainfall which should be calculated over a 
considerable period, twenty-five years or more, if possible. The rainfall is 
determined hy rain gauges pilaced at suitable positions in the catchment. 
If these have not already been estalilished liefore the investigation is begun, 
the necessary gauges must be fixed as early as possilile and their records 
carefully compared with pre-existing rain gauges on the catchment or neigh- 
bouring catchment, so that the falls at the new rain gauge positions may be 
determined in relation to the falls of the old rain gauges. It is usual to build 
reservoirs to equalise the flow of three dry years, and, therefore, the rainfall 
over three consecutive dry years is estimated by experts conversant with the 
meteorology of the district. The following example will show how the yield 
is calculated : — 
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Suppose the average annual rainfall is 

45 inches. 

Deduct one-fifth (say) 

9 „ 

Average for three dry years ~ 

36 >- 

Loss by evaporation and percolation (say) 

14 .. 

Available rainfall for storage 

22 


Suppos(> the area of the watershed is 2,130 acres, then the available yield 
22 I 

— X 2,130 X 4,840 X 9 X 6} X — 

12 365 

approximately 3 million gallons per day. 

By a calculation such as tliis the available 3held can be estimated. 

The method described is often the only one available for preliminary calcu- 
lations, but as soon as possible, actual measurements of discharge should be 
made b}^ fixing gauges on the streams of the catchment. With the 3^ield 
accurately measured, tlie size of the reservoir can be determined graphically 
b}^ plotting, in terms of time curves representing the total yield and total 
supply for the longest period for wdiich data art* av ailable. 

8. Slow Sand Filtration. 

Practically all water supj)lies to Indian towns are subject to pollution, which 
ma^^ be; dang<?rous. Some form of purification is, therefore, necessary. The 
most usual in this country and which, until recently, has been most usual in 
India, is slow sand filtration, which was introduced in England by Simpson, 
engineer of the Chelsea and Lambeth Water Coinpan^g just one hundred years 
ago. The filters he used are veiA^ similar to the slow sand filters of to-da33 
which consist of fine sand supported by coarser sand and grayel, through 
which are laid drains to convey the filtered water to tanks. The original 
purpose of these filters was to strain out the dirt and supply clear water, 
but after the}^ had been in operation for some time it was found that 
the persons using filtered water were much freer from water-born diseases 
than persons who used raw water, and bacteriologists subsequently showed 
that slow sand filters, if ])roperly nm, would remove some 97% of the organisms 
in the water. 

In addition, it has been found that storage up to about 30 days in England, 
and about 7 days in India, will remove a large percentage of the organisms, 
so that storage followed by slow sand filtration produces a ver^^ good water, 
where the conditions are .suitable, and it is this method which, until recently, 
has been the standard for large towns in England and India, including the 
two largest — London and Calcutta. 

The benefit derived from filtration is well shown in the case of Zurich, where 
there is considerable pollution of the raw water. To overcome this, slow sand 
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filters were introduced, and tlie typhoid death-rates in Zurich were reduced 
from an average of 73.6 to 9.0 per 100,000 population. What is probably 
the most notable example of the benefit of slow sand filtration is afforded by 
the cholera epidemic that visited Hamburg and Altona in 1892. Hamburg, 
with a population at that time of 640,000, and Altona with 150,000, are situated 
on the same- bank of the River ]Cll)e near its mouth. They form practically 
one city. At the date of the epidemic Hamburg drew its water supply, which 




was unfiltered, some distance al>o\'e the city, while Altona took the same river 
water at a point eight miles down stream, i,e., after it had received the pollution 
of the 800,000 inhabitants ot the joint cities, Imt Altona’s water was filtered. 
In Hamburg there were 8,600 deaths in less than two months, and in Altona 
about 300 deaths during the same time, and many of these were cases imported 
from Hamburg. Altona, using a highly-polluted water which had been filtered. 
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suffered very much less than Hamburg, using a much less polluted water which 
had not been filtered. The lower death rati' in .\ltona can only be attributed 
to the use of the slow sand filters. 

It is very important for the proper action of the filters that the water should 
be introduced on the surface at a uniform rate, and in such a manner that the 
surface film is not disturh(“d, otherwise tlie (‘ffici(‘ncy of the filter is imjxiired. 

After a time, tne surface film becomes so dense that the rate of filtration 
cannot be maintained. Tht* filter is then (un})tied and the surface scraped. 
The surface of the filter dries up, tne filtering skin curling into sheets which are 
removed by hand by women coolies. This skin is used for manure. Under it 
is a gelatinous layer of sand which is removed by means of “ mamooties and 
taken to be washed so that it can be used again. 

It is this gelatinous la^xT which is the essential part of a slow sand filter. 
The function of the sand is to form a framework which carries the gelatinous 
matter developed in the bed. The water ])asN(‘S rt^adily through the jelly-like 
material, but the finest matter, even as small as bacteria, is held uj). 

In order that the gelatinous layer may be kept intact and not broken it 
is very important that the rate of filtration should be kept constant and 
should not exceed a speed which with most waters is 4 inches vertical per hour. 
The regulation is best effected at the filter outlet, vhcTe an automatic regulator 
may be fixed. As used in Madras, each of the.se regulatois consisted of an 
outlet pipe 14 inches in diameter, capable -of sliding uj) and down inside n 
closely-fitting cast iron ])ipe fini.shed with a Hat base. This has a right-angled 
branch through which the filtered water ])asses to the Filtered Water Conduit. 
At its top the sliding pipe is fitted with two weirs, ea< h 15 inches long, attached 
to galvanised iron float tanks, so arranged ttiat the wiars are maintained at a 
constant depth below the water and that the outlet can be made to dischargt^ 
continuously at a predetermined rate. Ascr<‘w })n)\ided, by which the tel(‘" 
scopic pipe weirs can be raised or lowen‘d, relatixe to the fioats, thus rediu'ing 
or increasing the rate of filtration. 

9. PRH-FlL'lRAriON TKt M OF WaIFK. 

The filter described above is not suitable lor all waters, and some form of 
pre-treatment is frecpiently necessary. Most largt‘ rivers contain silt, vhicli 
has to be removed in order to render the water suitable for filtration, the usual 
process being by sedimentation in large tanks, either with, or without, tlu‘ u.se 
of chemicals. A notable instance of this ])relinnnar3' .sedimentation is afforded 
by Calcutta, where four tanks are j>rovided vdch 2,036 leet long, with an 
average width of 277 feel and with a total capacity of 84 million gallons. 
The result of this tR‘atment is three-fold : firstly, the sediment is removed 
to a very large extent ; secondly, in settling, the sediment carries down a 
large quantity of organic matter ; and, tliirdly, the number of organisms 
is much reduced. Precipitation is obtained ])y adding alumina feric and 
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lime, with three days’ sedimentation during the rainy season, and two days’ 
sedimentation only during the dry season. With a silty water, such as that 
of Calcutta, this method is quite suitable as a pre-treatment for filtration 
through slow sand filters, and in the new works nearing completion, its use is 
being extended by the addition of two brick pre-settling tanks 200 feet wide 
and 100 feet long with three cross walls to save the cleaning of the settling 
tanks. 



Madras W'atervvorlvs. FOlttr H(ds with Control Houses in the foreground, 
and I’uinping Station anti ldt‘\atttl Tanks in the background. 


10. Doi'hlk Imltkatiox. 

Another method of })re-treatment is to pass water first through rapid filters 
about 50 tiiTK's as fast as through slow sand filters, thus remo\’ing a considerable 
quantity of the suspended matter, and to pass the effluent on to the slow filters. 
Ihis method, as worked out by Sir Alexander Houston, has recently been used 
by the Metro] )oli tan W’ater Board for f)art of the London su})])ly, and is reported 
to l)e highly successful as an economic method of treating Thames water. 

Lxperiments })ro\ed that with the Madras water double filtration would not 
be satisfactorj’ unless alum were used, and if alum were used, no second filtration 
was ntcessarv. 
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11. Failure of Slow vSand Filtration in Madras. 

There are, liowever, cases where the cost of pre-treatment to render the 
water suitable for slow sand filtration would be too great to make it an 
economical method of ]iroducing a good water. This seems to be especially 
the case in India, where slow sand filtration has not proved altogether satis- 
factory in a number of towns. Madras is one instance. Here a filtering skin 
is duly formed, and for the first two or three months after starting, slow sand 
filters will work satisfactorily, but then analyses show loss of efficiency, and at 
the same time there is a smell of .sulphuretted hydrogen in the neighbourhood 
of the filter outlet, and on emptying the filters, crater-like holes are frequently 
discovered in the surface. From careful observation it has been concluded 
that these are due to H.^S gas generated in the filter by organisms reducing 
the sulphates present in the water. This is confirmed by the, fact tliat the 
crater-like holes and the irregularity in working only appear after the smell of 
sulpuretted hydrogen has become apparent at the filter outlet. Investigations 
showed that sulphuretted hydrogen was not formed with a rate of 8 inches 
per vertical hour or more, and it might therefore be supposed that to filter at 
this rate would be a solution of the trouble. The Madras water, however, 
contains organic matter in suspension of such a fineness as to be colloidal in 
character, and at higher rates of filtration than about 4 inches vertical per 
hour this matter is carried down into the sand to such a depth as to make 
washing the sand a .serious mechanical problem, if the dirty sand has to be 
removed, washed, and replaced. 

This obviously points to filters where the washing can be performed without 
removing the filtering materials, and the writer lias recommended that the 
present slow sand filters should be converted into sedimentation tanks and 
rapid filters working at the rate of 100 inches vertical per hour with a 
chlorinating plant to be used as bacteriological analysis shows desirable. 
This might be continuously. 

12. Rapid Filters. 

Poona may be mentioned as another towui which has changed from slow 
sand filters to rapid filters, and a number of towns in the north of India are 
doing the same. The es.sential film on the surface of the slow^ sand filters forms 
sloidy by the deposition of matter m the water. With rapid filters an artificial 
film is formed rapidly by adding a coagulant, usually alum, or alum and lime, 
to the water. The gelatinous material produced pa.sses w'ell dowm into the 
sand and forms so strong a filtering layer, that water can be passed through 
at a very much higher rate than with the natural film of slow sand filters. 
Rapid filters have the advantage that, owing to the high rate at which the 
water is passed through them the area is small, and the filtering materials 
can be cleaned in place by means of an upward flow of water. Before filtration 
the water should be passed through sedimentation tanks, where a coagulant 
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may be added as required. After leaving these tanks, the water is treated with 
a dose of alum, in alum mixing tanks, and then passed on to the rapid filters. 

On p. 41 is an illustration of a rapid filter installation whicli has been' kindly 
supplied by Mr. Paterson, who has installed many rapid filters in India, including 
a set on works for which I was responsible. 

The gravity type of mechanical filters are open at the top and the filtering 
head is provided by the difference in level between the inlet and outlet. The 
gravity type alone is usually employed for Indian town water supplies, for tlie 
water is nearly always dangerous or potentially dangerous. Where, however, 
the water is coloured but is reasonably safe, pressure filters can be employed. 
These are cylindrical steel chambers containing filtering materials, and are 
connected with tlie pumping main so tliat the water can be forced through 
the filter l)y the pn'ssure in tlie main. The chemicals are added just before the 
water enters tlie filters. Hence the filter itself cannot be examined while in 
use and is not undcT the same control as the gravity filter. 

For tlie ])uritication of water for Indian towns the present tendency is to 
use sedimentalion with or without chemicals, followed by Rapid Filtration. 
This method is iisinl at Delhi, Lucknow, Allahabad and Poona. It has been 
recommended for Madras and Bombay, and only this wt‘ek I have heard that, 
on rny recommendation, it is to be installed at Trivandrum, the capital of the 
State of Trax'ancore. 

1 ;. (’mlorination. 

However carefull}^ sand filters are worked it is essential witn many waters 
which are jiotentially dangerous, such as that of Madras, to secure another 
line of defence and that fortunately lies to Iiand in chlorine, wliich added in 
sufficit*nt quantity will destroy all the organisms in the water. Originally 
chlorine was applied in the form of bleaching powder, and this still remains a 
\(My useful method in cases of emergency. Owing to the variation in the 
(|uantity of the available dilorine it contains, largely due to its instability, 
the necessary mixing, and the sludge which results when it is employed, it 
has been found better to use chlorine gas, which can be obtained pure and 
can be stored in steel cylinders so as not to be subject to atmospheric conditions. 
With the recently-designed apparatus, the- desired dose of chlorine can be added 
with great precision. In India the “ Chlorononie ” manufactured by the 
Paterson Engineering Company is the most commonly used instrument for 
regulating and administering chlorine gas to the water. 

Fhe KSteel cylinders containing liquid chlorine are connected directly with 
the Chloronome apparatus, and the chlorine passes in gas form to a filter 
wliich removes any dirt there may be in the gas, and then through two pressure 
reducing valves which maintain a constant pressure on the regulating valve. 

The chlorine gas passes the regulating valve and flows through the meter 
down a central pifie to near the bottom of the absorption column which contains 
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a water-distributing tray and is packed with pumice. A small trickle of 
water is imiformly distributed over the pumice in its downward passage 
and absorbs the measured quantity of chlorine gas. The chlorinated water 
flows out from the bottom of the column to the main body of water to the 
sterihsed. 

It is nearly always preferable to add the chlorine to the filtered water in 
preference to the raw water, because the filtered water has a smaller and 
more constant organic content than the raw water, so that the chlorine dose 
can be more closely regulated, and there is less danger of taste and smeli. 
In some cases, however, it is necessary to add chlorine before filtration, and 
sometimes both before and after, depending on the nature of the water. 

In America chlorine is used sometimes as the only treatment, and in India, 
so large a town as Bombay is at present relying on chlorine alone to purify 
its water. There is no doubt, however, that for water containing organic 
matter in suspension, chlorine should be regarded as supplementary to hltration, 
not as a substitute for it. 

14. Filtered Water Tanks. 

After purification, the water flow\s to filtered water tanks, which are iisualK- 
below ground level. If by good fortune the filtered water tanks can l)e con - 
structed at such an elevation as to be able to feed tlie town l)y gravity, the 
water may be taken directly from them into the distrilnuion system. Almost 
universally, however, the level is too low for tlie town and j)inn])ing is reijuirccL 
In that case the filtered water tanks serve as a balant e lietwcuui the filtt rs and 
the pumps so that the filters may work at a uniform rate night and day, while 
the pumps more or less follow the fluctuations of demand, ])umping more than 
is filtered during the daytime and less during the night. 

15. Pumping Station and Ele\ ated Tank. 

Assuming, therefore, that pumping is required, the filtered water tanks iire 
connected to the sump of the pumps. In the Madras Puinjung Station are 
three high duty pumps, each capable of raising 12,000 gallons })er minut(‘. 
which is the average rate of supply ; two will deal with the maximum suj)p]y. 
and the third is a stand by. There is also a large Steel Elevated Tank to main- 
tain a balance between the pumps and the demand for water for the distribution 
system. Wlien the quantity of water pumped is greater than the consumption, 
the tank will store the excess, and will supply it to the city when the consumption 
is in excess of the quantity pam])ed. The tank is circular m plan, 104 feet in 
diameter, 28 feet deep from the overflow level to the flat bottom, and has a 
capacity of ih million gallons. In order to maintain an adequate pressure all 
over the city, the tank has been designed with its bottom 37 feet aiid the top 
of roof 73 feet above ground level. 
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16. Distribution System. 

The essential requirements of an efficient distribution system are - 

(1) To supply all consumers with an adequate quantity of water during 

the day. 

(2) . To maintain a sufficient pressure throughout the distribution system. 

(3) To ensure perfect and rapid circulation of water tliroiighoiit the 

entire system. 

(4) To provide reasonable protection against fire. 

(5) To provide means of detecting and stopping waste* in a systematic 

manner. 

17. Maximum Rate of Supply. 

The average rate of supply has to be determined for the main works, but 
for the distribution works it is necessary to determine the maximum rate of 
consumption, in order that the pipes may be designed of a suitable size. Thus, 
in Madras, where the average supp^ly was taken at 25 gallons per head per 
24 hours, an additional 20% was added for the hot weather. A higher figun* 
was not taken because during the hottest weatlier a large number of consumers 
are out of Madras at hill stations, in Europe, and other cooler places. 

Experiments* on the How of sewage led to the conclusion that maximum 
consumption might be taken as 2.4 times the average rate of consum})tion 
throughout the day. Even this figure does not allow for water required for 
fires, new moon days, and other festivals, when especially large quantities of 
water are used for bathing and house cleaning. Account must also be taken 
of the decrease in carrying capacity of the pipes, which occurs with age. In 
view of these considerations, .the distribution system was designed so as to he 
capable of supplying water at a rate equal to three times the average demand, 
i.e., 75 gallons per head per day. In case the maximum demand exceeds the 
estmate, or tlie carrying capacity of the pipes decreases more than anticipated, 
it is proposed that balancing tanks should be erected to control the areas 
furthest from the pumping station. The tanks would be used to store water 
during hours of low demand and render it available during those hours that the 
demand is greatest, thus greatly increasing the capacity of the distribution 
system. 

18. Pressure to be Maintained. 

The minimum pressure maintained in up-country towns in the Madras 
Presidency is about 10 feet above ground level. This is exceedingly low, 
compared with the usual practice in Europe and America ; and Madras City, 
as the capital of the Presidency and the seat of Government, calls for something 
better. It was decided to provide a pressure of at least 50 feet above ground 
level at the ends of the principal mains, when the supply is at the rate of 
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25 gallons per head per day. This brings Madras into line with Bombay and 
Calcutta. 

Unfortunately the Council have relaxed the rules and regulations which were 
formulated for the prevention of waste to such an extent that the Executive 
are no longer able to maintain throughout the City the pressure which was 
iiitended, 

19. Arkangkment of Pipes. 

The water from the jmmps is carried by a 48-inch steel main for a distance 
of about 3,000 feet to a point where it branches into the seven mains which 
supply the seven water divisions of the city. There are, in addition, ten sub- 
mains supplying areas, any of which can be isolated. The sub-mains are 
arranged so as to ensure good circulation and distribution, and to restrict the 
area ahected in case of the failure of a pipe. 

Every closely built-up district is encircled by mains, in order that the cross 
distribution pipes can be fed from both ends. Dead-ends are avoided wherever 
possil)le. 

To obviate closing large mains and the consequent interference with the 
water su})})ly of considerable cu'eas, large pipes are not tapped for house 
connections, but instead rider mains ” are used, laid parallel to the larger 
main and connected to it at both ends. In the system as designed, rider 
mains were provided for all pipes above 9 inches in diameter. ( 3 wing to lack 
of money, consequent on the w'ar, some have been temporarily omitted. 

20. Pke\entio.\ of Misuse and Waste of Water. 

The prevention of misuse and waste of water is one of the most important 
problems that face an Indian municipality. 

Perhaps the most im];>ortant duty of a municipality is to provide an adequate 
supply of wholesome drinking water throughout the area it controls. To 
carry out this duty, the co-ojxTation of the inhabitants in preventing misuse 
and waste is necessatyo 

When it is stated that a single hole in a pifX‘ of the size of a pin-head may 
cause waste of sufheient water to supjily 50 i>er.sons, and that a hole as large 
as a pencil W'ould waste sufficient water to supply 750 jxnsons, it is obvious 
that a numl)er of small leaks will render insutlicient a supply which would 
otherwise be perfectly adequate to the needs of the people. 

Owing to misuse the most ample of supplies may fail to meet the demand. 
For instance, a single tap left open all day for watering a garden may deprive 
a thousand persons of the necessary water for domestic purposes. 

Loss of water may occur through wilful waste and improper u.se or through 
leakage from mains, house connections and house fixtures. Only by constant 
work can the loss from leakage of pipes, defective fittings, and unsound pipes, 
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be kept within reasonable limits. The writer has himself seen in Madras 
house ser\dce pipes with gaping rust holes and main pipes almost eaten through 
by rust, and when water mains are bared, it is common to find numerous house 
services leaking, and many small leaks would account for a large total loss 
which will be quite invisible in porous soils, such as sand or gravel. 

Not only do tliese holes cause loss of water, but they provide openings 
through which the impurities from the surrounding soil may be sucked in 
when the pipes become empty. Several cases of serious illness have been 
traced to this cause. 

The methods of detecting waste usually used in an Indian city are : — 

(1) Limiting the number of connections. 

(2) Metering every water service. 

(3) House to house inspection. 

(4) Waste- water meter system. 

These are all put into use in a number of Indian towns. Bombay and 
Calcutta may be cited as examples, but even in these towns, it has been 
impossible to limit the waste effectively. In Madras all these methods ate in 
use, though so far the waste-water meters have not been installed as originally 
intended, because although contract forms had been prepared before the Great 
War began, no work had been ordered, and the financial position since the 
War has not been sufficiently favourable to allow the work to proceed. 

21. Conclusion. 

I have now reached the end of my Paper, and will conclude by saying that 
an ample supply of wholesome water has probably a greater influence than 
any other single factor upon the health of the community, but, if the fullest 
possible benefit is to be derived from a water supply, the co-operation of every 
water consumer is needed. The mass of the jxipulation require to be taught 
that they must husband w ater, and that waste or pollution of water is a crime 
against society. I trust that those of you who are here to-day, and who have 
any interest in India, will assist in educating the public opinion of that great 
coimtry to a full appreciation of the fact that “wilful waste brings woeful 
want,“ so that he who wastes wdlfully may be regarded as an offender against 
the community. A proper public opinion thus formed will be a force which 
will act as a stronger deterrent than any rules, regulations or fines. 

My last words will be a quotation from an American engineer, w^ho writes : 
“ Perhaps the greatest folly of our time is the almost universal attempt of 
cities and towns to increase their water supply plant to keep pace witli their 
waste. It is a hopeless task. It amounts to the same thing, as attempting to 
fill a pail which has only a sieve at the bottom. The amount of water which 
can be used is limited. The amount which can be wasted has no limit." 
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DISCUSSION. 

The Chairman said they were much indebted to Mr. Madeley for the very 
informative and instructive lecture he had given that evening, and he wished 
emphatically to endorse his concluding rtunarks alxnit the waste of water in India. 
All classes of people in India, bmropeans and Indians, were incredibly wasteful of 
the water that they obtained ; in fact, so much so that with possil)ly the excc‘ption 
of the United States he thought there was no country on the face of the earth 
where so much wast(‘ of water went on. He thouglit there were only two w ays of 
controlling it : one was l)y a very extensive and careful system of metering on 
th(' distribution system, and the other— and possibly th(‘ more potent method — 
was to charge for wdiat a man used. He had known Members of Council in Delhi 
object to their water bills, but the real facts of the matter was that the mali had 
left the tap running, and the demand made on the honourable member instead of 
l)C‘ing for a reasonable sum of money amounted to se\*eral hundred rupees for a 
month. When the reader was speaking .al)out making dams in India he commented 
on the absence of plant for their construction. It was perfectly true that on the 
Pt^riyar Dam, on w'hich he (the speaker) had been a junior assistant engineer 
serving under a gentleman w'ho w^as present that e\'ening, Mr. IVars, the f>lant 
w^as conspicuous by its al>sence ; practically in the early stages of the dam the only 
thing on tiie wauivs was tlie ordinary centrifugal pump. That da\’ was passed. 
In September last he went to se(‘ a scheme which was being tested for the placing 
of concrete in a dam which was now' under constr\iction in the Madras Presidency, 
d'he structure* contained a rna.ss of t,8oo tons of steel, and was 311 ft. high, and 
('onsisted of chutc‘s and mixers and mea.suring drums and (‘verything that was 
re<|iiired for the mechanical treatment of concrete, tlie material being run in on 
trucks, lifted up by hoists, placed in the measuring drums and mixed in the \ arious 
mixers and shot down on to the dam. 'Phat (‘normous structure* moved uikUt it.s 
f)wn power ; t]u‘re‘ wt'n* two of theuu, (‘ae h operating from one* liank of the dam. 
that gr(*at change in the* m<‘the>d of construct ie')n was one* of the consee]ue'nces of 
the war. 'i*lu' ancient method of laiilding dams in India took so long that a great 
deal ol money went in interecst charges, and in order to ged rid oj those* as imich 
as possible it was nece‘ssary to spee-d up construction, and tlie engineers in cliarge 
of the dam had adojited the expedient of using these enormous steel towers as a 
means of lessening the time' reepiired to construct the dam over the old methods 
previously in u.se in India. With regard to water pure and simple, he should liavc 
like'd to hear from the reaeh'r .some remarks about the cost of w ater per head. 
Pefort' coming to the meeting he had looked up a few notes in Ins possc'ssion and 
had found that in some of the towns in Northern India- the United Provinces, 
for example- the cost of supplying wattT to the people in the towns, as gi\en in 
tlie .sanitary engiiiee'i’s report at the time', was in Agra 3.S annas, in Allahabad 
3.0 annas, in Henares 3.3 annas, and in Inicknow 3.7 annas, which in Faiglisli 
currency was round about fourpence per tlunisand gallons. It was wed! known 
wliat the charge in l.ondon was per thousand galhuis, and there were towns in this 
country where the water chargti“S wx're over two shillings per thousand gallons. 
In that respect, therefore, India was somewhat more fortunate than Pngland. 
With regard to the capital cost, in throe of the towns the capital cost of the works 
uas somewhere in the neighbourhood of twelve rupees per head of population ; 
in h.ngland at the present time tin* capital cost was between /3 and £7, instead of 
sixteen shilling.s, which twelve rupees then represented. When the new capital in 
Delhi was under construction an important system of water w^orks was fleviscvd 
and sand filtration abolishetl and the Paterson filtration plant used. He would 
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not bother the meeting with a technical description of the plant itself, as that had 
been fully covered by the reader, but he should like to mention that for two years 
previous to his departure from Delhi absolutely sterile water was supplied to the 
people and it made the very greatest difference in the health of the population. 
The cost at which that water was supplied was a little over three annas per thousand 
gallons, which included half the capital cost but not the interest on the Government 
loan to the municipality. The actual cost, as originally estimated before the war. 
worked out to about 12.58 rupees per head, but, as the greater portion of the work 
was only carried out after the war, that cost w’as raised to about eighteen rupees 
per head of the population. Probably a similar water supply in other towns in 
Northern India would cost about the same per capita. The engineer had many 
troubles in the East when dealing with such problems, and one of the reasons which 
led to grumbling when water works were opened in India was very often the time 
taken from the inception of the project to its conclusion. He knew^ of a case where 
the water supply of the towm was first talked about in the year 1870, and time 
went on until 1S81, when the engineer in charge submitted a .sclunie based on 
the population of the town. The matter continued to be discussed until another* 
gentleman succeeded the originator of the scheme, who was sent home in 1884 to 
consult an engineer in this country as to what should be done. He returned in 
six months' time and the discussion was continued. .slight modification was made, 
and the scheme was eventually sanctioned in 1889 and w^ork was begun in 1890. 
Money was dribbled out in small handfuls and the work was eventually concluded 
in 1899. The population meanwhile had considerably increased, wdth the result 
that the original estimate of winter per head of population was reduced l)y 25 p<‘r 
cent,, and consequently there w^as grumbling. All cases were not as bad as that, 
but there w^as very often a considerable amount of delay in the \'arious processes 
that had to be gone through from the time of the inception of the scheme until its 
conclusion, 

Mr. C. H. Bompas, C.S.I., said that one of the greatest benefits in India was a 
wholesome winter supply. It was not always welcome. One great fact about it 
w^as that it had no claim to sanctity, which was a great difficulty in a towm like 
Benares or Calcutta. But onc.e people had the supply they appreciated its value- 
and insisted on having as much of it as they could, and more if possible. The 
manner in which it was appreciated w^as brought to liis notice in rather an odd 
way in the case of a prisoner in the Alipore gaol, w ]\o, after serving a long sentence, 
was about to be released and objected. He said, “ For v^ears you have had me in 
this gaol and I have drunk nothing but filtered water drawn from a boiler which 
blows a whistle, and now you are sending me to my village where I shall have to 
drink water from the village tank and I shall be dead in a fortnight," In Calcutta, 
the champion water w^aster in India, they were aiming at a supply of 90 gallons 
per head, and the reader had said that 25 gallons was enough for people. Much 
water was wasted in Calcutta. The present supply was about 70 gallons per head, 
but 30 gallons w^as unfiltered and only used for road watering and flushing, leaving 
40 gallons for domestic purposes. The first thing the Bengali did was to build a 
reservoir in his yard under his tap and to keep that reservoir full, and. as lh<^ water 
supply was not continuous, the next thing he did w^as to tie back tlie spring and 
waste taps so that the water ran, and as the constant noise of trickling water 
might be annoying he generally put a piece of split bamboo or cloth from the tap 
to the reservoir and left the water running day and night. The unfortunate ](‘sult 
w^as that the people in the south of the towm furthest from the supply taulc were 
short of water because the people in the north had practically exhausted it. 
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Altliougli they were told the water could be provided if the people in the north of 
the town did not waste so much, no one was prepared to go in for stringent 
measures by metering every house and making them pay for the water consumed. 
That was not practical politics. No member of the municipality would get support 
if he proposed anything like that. They had now gone in for a very large extension 
of the filtered water supply which was supposed to be going to solve the difficulty, 
because it was thought that if there was a really continuous supply, so that a man 
could turn the tap on at uny time and get water, the people would be content 
and would not insist on having their taps left open. He did not know how far the 
remedy would be successful, l>ut it was certainly an expensive one. For the credit 
of Calcutta he should say that it had one very remarkable feature about its water 
works. A photograph had been showm of an elevated tank in which the water was 
stored so that it might continuously flow' into the pipes and act as a balancing 
factor between times of greatest and least demand. The great water tank at 
Tollah w'as one of the most remarkable engineering achievements in the water 
works line in the world. It was desired to keep a reserve to supply the enormous 
demand for water at rush hours, and it was necessary' to build a tank on the same 
lines as the Madras one, except that in this case it was a steel tank over 100 y ards 
square, i()ft. deej>, and standing on columns 100 ft. high. It held 40,000 tons 
of w^ater. It filled up during the night but all the w*ater was drawn out by people 
in a few' hours in the morning. The engineer who designed it w'as a brave man. 
hA'Crybody prophesied the tank w'ould not stand up or that an earthquake would 
knock it down, but it had i)roved a great success and justified the engineer, and 
he should like Calcutta to get credit for it. 

.Mr. W, T. Burgi.ss wished to thank the reader of the paper for the information 
lie had given wdtli regard to the difficulties that water engineers had to deal with 
in average temperatures, which were very much greater than those in this (.:ountr\ . 
A good many' difficulties were met with in India wdiich were quite unknown in 
Kngland. The reader had referred to one instance, the formation of sulphuretted 
hydrogen in the filtered w'ater in spite of the rapid rate at wdiich the water was 
used. About four v(‘rtical inches was tlie average rate for slow' sand filters, but 
\\ hen twice that rate' w'as wanted they had to get over the trouble which had been 
brought about by the rapid growdh of organisms. The troubles in these day's were 
not (jnite as bad as they used to be, because there were now* possibilities of making 
W'ater sterile and absolutedy safe by the use of minute doses of chlorine, which was 
something to be thankful for. In days gone by there was a prejudice against using 
chemicals of any sort for the purification of water ; even lime was objected to 
because it was a chemical. Sulphate of alumina was looke^d upon as an objec- 
tionable chemical. Chlorine came into use before the war to some extent and 
was looked upon as objextionable, but after the war many learned to become 
ae.customed to chlorinated w^ater and appreciated the smell of it, and now' they 
knew that if the water had that smell it w'as absolutely safe and they’ w ere getting 
over the prejudice, although even to-day' there was some obje'ction to the use of 
chlorine. Every water engineer w'ho had put in a plant had occasionally met with 
troubles, but those troubles and the cost of overcoming them w'ere gradually’ 
becoming known and remedies were being found, and he thought in the near 
future there would be very few who would hesitate to use chlorine for the final 
purification of waters that left a little bit to be desired in their present condition. 

On the motion of the Chairman, a hearty vpte of thanks w'as accorded to the 
reader, w'fio briefly responded. The meeting then terminated. 



48 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Nov. 23, 1928 

OBITUARY. 

Trevor B. Simon.— We regret to announce the death at Pittsburgh, 
Pennsylvania, on October 28th, of Mr. Trevor B. Simon, construction engineer 
of the Consolidation Coal Company. Mr. Simon graduated from the Ohio State 
lJniversit\' in 1907 and rapidly built up a high reputation as a mining engineer. 
He filled a number of important engineering posts, and, when the United States 
entered th(‘ war, did valuable service in the United States Army Ordnance Depart- 
ment. In 1921 he became President of the C. L. Miller Company, a position 
which he occupied until 1926. He was a member of the American Mining Congress, 
and of the American Institute of Mining and Metallurgical Engineers. 
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of Road and Dynamometer Testing for Motor 
Vehicles.” 

Chemical Industry, Society of, at Burlington Hous<‘, W. 

8 p.m. Informal Meeting — E.xhibition of film of 
recent Canadian-American Tour, 

Egypt Exploration Society, at Burlington House, W. 

8. 30 p.m. Dr. H. R. Mall, “ Hg}'pt and the E.xtenial 
VV’orld in the Suite Period.” 

I-iterature, Royal Society of, 2, Bloomsbury Square, 
W.C. Ordinary Meeting, 5 i).m. 

Public Health, Royal Institute, 37, Kussell Square, W.C. 

4 p.m. Dr. H. M. Vernon, “The Fatigue of Heavy 
Industrial Work, and its Influence on Health and on 
the Duration of Working Life,” 

Science Guild, British, at the Goldsnrith’s Hall, Foster 
Lane, E.C. 4.30 pun. Prof. J. Arthur Thomson, 

” The Culture Value of Natural History.” 

United Service Institution, Whitehall, S.W. 3 p.m. 
Captain L. D. I. MacKinnon, ” The Work of the British 
Navy in the Far East,” 

University of lumdon, at King’s College, Strand, W.C. 

5.30 p.m. Miss Doris L. Mackinnon, ” The Indebted- 
ness of Industry' to Pure Scfence.” (Lecture VII— 
“The Practical Applications of Zoology.”) 

At the London School of Economics, Houghton Street, 
W.C. 5 p.m. Rt. Hon. Sir Leslie Scott, ‘ ^Proceedings 
by and a^nst the Crown,” 
fi p.m, Mr. W, Dixon, “ Dictating Machines,” 


At University College, Gower Street, W.C. 3 p.m. 
Dr. Camillo PelH/zi, ” La I.irica del Paradiso.” 
(luscture IV), 

At the University I’nion S<xdcty’s Rooms, Malet Street, 
W.C, 3.30 p.tn. Mr. N. B. Jobson, “The Early 
Distribution and History of the Slavs.” (Lecture 11). 
Thursday, November 29- .Aeronautical Society, at the 
Koval Society of Arts, Adelphi, W.C. 6.30 p.m. Mr. 
F. Sigrist, " Production Ih'oblems.” 

Antiquaries, Sex iety of, Burlington House, W, 8.30 p.m . 
Chemical fi^ciely, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 5.30 p.m. Prof. 
Dr. F. G, Donnan, ” Physical Chemistry in the Service 
of Biology.” 

Linnean Society, Burlington House, W. 3 p.m. 

I..C.C. The Geffrye Museum, King.sland Road, E, 7,30 
p.m. Mr, John C. Rogers, “ Craftmanshii> of the Early 
Mahogan y Periotl . ’ ’ 

Rtjyal In.stitution, 21, Albemarle Street, W. -5. 15 p.m. 
Dr. K. 1). Adrian, ” The Mechanism of Nerves.” 
(Lecture II). 

University of London, at B(H;Iford College for Women, 
Regent’s Park, N.W. 4.15 p.m, lYof. Ivccles, 
“ Herre C'orncille.” (in French). (Lecture IX). 

.At King’s College, Strand, W.C?. 5.30 p.m. Mr. \\ . 

H. Wickwar, “ Helv(>tins and Holbatdi,” 

5.30 p.m. Mr, Henry Wickham Stetjd, “ Rournania 
in the New Euror>e.” 

At University CJollege, Gower Street, W’.C. 5.13 p.m. 

Prof. J. 1C G. cle Montmorency, “The Barbarian 
c odes as illustrating Social Life in Central and South- 
\Vesteni Europe from 450-750 A.D.” (Lecture V). 

3.30 p.m. Prof. K. C oupland, “ The After Eflects of 
the American Re\ c)luljon on British Polio v.” (lecture 
H). 

5.30 p.m. Mr. H. Warren Wilson, “ English Decora- 
tion in the Seventeenth and Eighteenth Centuries,” 

8.30 p.m. Mi.ss Margaret A. Murray, ” Art and 
.ArchittM'.ture of Ancient Egypt.” (Lecture II). 

At the University Union Society’s Rooms, Malet .Street, 
W'.C, 3.30 p.m. Prince D. Svyatojxdk Mirsk}', 

“ Tolstoy,” (Lecture VIII). 

\Trtoria aiu! .Albert Museum, South Kensington, S,V\\ 

5.30 p.m. Mr. liric Maclagan, ” The Sculptors of the 
XVTh Century.” (Ix’cture It). 

I'KiDAV, Novk.mhek 30. .Mechanical Eiigiueers, Institution 
of, .Storey ’,s (Jatc, S,\V\ h p.m. Prof, W. E. Dalby, 
F.R.S., “ The Possible Vibration of a Ship’s Hull under 
the .Action of an Unbalanced Engine.” (Thomas 
Lowe Gray Lecture). 

North-East Coast Institution of Engineer.^ and Ship- 
builders, at llic Mining Institute, Newcastle-upqn- 
Tyne. 6 p.m. Dr. E. V. Tclfer, “ Frictional Resis- 
tance and Ship Re.sistance Similarity.” 

University of London, at Bedford College for Women, 
RegenUs Park, N.W’. 3.15 p.m. Prof. E. AUison 
Peers, ” A O-ntury of Catalan F’oetry (1829-1928),” 
(Lecture IV); 

At King’s College, Strand, W.C. 5.30 p.ni. Major 
H. W. V. Temf^rley, ” C?anning and C/reece.” 

At the University Union Society’s Rooms, Malet Street, 
W.C. 5.30 p.m. Prof. Dr. R. W. Seton Watson, 

” The Collapse of Austria-Hungary.” (LegtujreiiV^in)' 
Saturday, December i . .Association of Teache|«^$^<sch 
Training, at thq Royal Society of Arts, Adelpii,W.C. 
10 a.m. 

L.C.C., The Homiman Museum, Forest Hill, S.E. 3.30 
p.m. Mr. Montagu A* Phillips, ” Bird Life.” 

Rtwal Institution, 21, Albemarle Street. W. 3 p.m. 
Dr. W. G, Whittaker, ” The Violin Sonatas of VVilfiam 
Young (17th Century).” 
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NOTICES. 


NEXT WEEK. 

Monday, Dk( emhlk jrd, at 4.30 p.in. (Indian Section.) Sir James 
MacKfnna, C.I.E., The Sugar Industry of India." Sir Reginald A. Manx, 
K.('.I,E., ('.S.T, Member of the India Council, will preside. 

'l ea and coffee will be served in the Library before the meeting from 4 o'clock. 

Wednesday, Dj-c embivK 5111, at 8 p.m. (Ordinary Meeting.) Sir EUsSTACE 
Tfxnyson D'Eyncouri, K.C.B., D.Sc., LL.D., F.R.S., "Fuel for Ships." 
fHE Hon. Sir ('harli s Parsons, O.M., K.C.B., LL.D., D.Sc., F.R.S., will 
])ivside. 

THIRD ORDINARY MEETING. 

Wednesday, Novitmulk 2isi, 1928. His Excellency the Swtcbish 
Ambassador in the (diair. 

A Paper entitled " Forestr\' in .Sw'(*(len : its Importance to and Influence 
on Great Britain" was read l)y Professor E. P. Stebbing, M.A., F.L.S., 
Professor of Forestry at the Lhiiversity of Edinburgh. The Paper and 
<liscussion will be published in the Journal on December 7th. 


CANTOR LECTURES. 

Monday, November 2t)TH, 1928. Dr. Franklin Kidd, D.Sc., Low 
Temperature Research Station, Cambridge, delivered the last of his course 
of three lectures on " Biology and Refrigeration." On the motion of Mr. Arthur R. 
T. Woods, General Manager of the Nelson Lines of Steamers, a vote of thanks was 
accorded to Dr. Kidd for his interesting and instructive course. 

The lectures will be published in the Journal during the Christmas recess. 
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REPRINT OF CANTOR LECTURES. 

Reprints of the following Cantor Lectures delivered during last session 
are now available in pamphlet form and can be obtained from the Secretary, 
Royal Society of Arts, John Street, Adelphi, W.C.2 : — 

Alloy Steels : their Manufacture, Properties, and Uses,’' by Professor 
H. C. H. Carpenter, M.A., A.R.S.M., F.R.S. Price 2s. 6d. 

“ Scientific Foundations of the Refining of Petroleum,” by A. E. Dunstan, 
D.Sc., F.LC., F.C.S. Price 3s. 

” Fatigue Phenomena, with special reference to Single Crystals,” by 
H. J. Cxough, D.Sc., Ph.D. Price 3s. 

” Acoustics,” by A. G. Huntley. Price 2S. 6d. 

A complete list of Cantor, Howard and other lectures which have been 
pu])Iished separately in pamphlet fonn and are still available can also be had 
on application. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, November 27™, 1928. Sir Thomas Holland, K.C.S.L, K.C.I.E., 
D.Sc,, F.R.S., in the Chair. 

A Paper entitled “Air Survey and Empire Development” was read by 
Colonel H. L. Crosthwait, C.LE., R.E. (retd.). The Paper and discussion 
will be published in the Journal on December 21st. 


PROCEEDINGS OF THE SOCIETY. 


SECOND ORDINARY MEETING. 

Wednesday, November i4th, 1928. 

The Right Hon. the Earl of Crawford and Balcarres, P.C., K.T., 
LL.D., F.R.S., P.S.A., in the Chair. 

The Chairman, in introducing the reader of the Paper, said tiiat its subject, 
“ English Silver and its Future,” was a very comprehensive one. ” English silver ” 
no doubt meant English silver of to-day as well as Englisli silver of bygone times, 
and, of course, the audience would get a view of the future from Mr. Omar Ram.^-den, 
based no doubt on his observations on present day problems. He thought, there* 
fore, they could look forward to a paper which would d ‘al with the prospects of 
applied art as well as with the powerful aesthetic aspects of that most cliarming 
craft. All present were well aware that Mr. Omar Ramsden stood in the forefront 
—if he was not actually the very first-— among those wlio pursued that great and 
fascinating arti 
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The follow ing paper was read : — 

ENGLISH SILVER AND ITS FUTURE. 

By Omak Ramsden, R.M.S. 

It would be folly to dwell too much upon the past, for the present is ever 
with us, and our thoughts, most probably, are intent upon the future. 

Nevertheless, some short consideration of the status and works of our 
ancestors is necessary to a proper understanding of present conditions and 
their bearing upon the days to come. 

So much’ has ])een said on the question of Antique Silver, and its virtues 
have been so criticall>^ examined by antiquarian experts, that I should be the 
last to infringe upon their province. Moreover, please let it be understood 
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that I yield to none in my admiration for the many really fine and beautiful 
pieces of silver which have come down to us through the ages. 

On the other hand, one must have the greatest contempt for weak copies 
of their outward forms, copies which rarely have any of their inner virtues. 
As for reproductions — frankly made and sold as such — words fail me. 

I think we may presume that the goldsmith and silver worker of prehistoric 
and tribal times, and even those of Greece and Rome, were slaves — doing their 
best for their masters and having scarcely any other interests beyond their 
work : and tliat time was of no account so long as daily progress was made. 
Nor would there be any competition other than that of reputation and artistic 
standing. 

As with every rule, there would be some exceptions : and the great name 
of Phidias at once suggests itself. 

The early' tribes and nations were governed in time of war by the brawny 
men of sword and club ; in time of peace by tlie craft of what we now call 
the witch doctor, or the pagan priesthood. Both these classes had need of 
the artist, and until quite modem times, historically speaking, almost all the 
wonderful work made was to adorn the temples of the Gods or the persons 
of the warrior class. 

For no national life is, or ever has been, complete without the work of the 
artist. His art may have been fine and sincere, or florid and spurious, according 
to how he was treated by his masters and the demands made upon him by the 
every-day circumstances of his time-, but living art of some kind there has 
always been, up to about the year 1800. In the main things have changed 
but little, for still are our finest efforts devoted to the decorations of Mother 
Church on the one hand and the adornment of our women on the other ; men 
having assumed a sombre uniform, largely, 1 p)resume, to avoid the expense 
of competition in costliness, which is the result of fine feathers on the human 
back. 

We must not assume that the lot of tlie artist slave was necessarily unliappy. 
In fact, there is considerable evidence that he was petted and spoiled and, 
according to his ability, bought and sold at high prices, much as is the case 
nowadays with the star footballer. 

You will remark that I have used the term artist ; for, until the advent of 
the industrial revolution of the 19th century, all who made fine w-orks in silver 
were artists — men who produced works of art by the creative gifts of their 
brains and the executive power of their hands. 

For the matter of that, we must own that we silver- workers indeed, all 
workers — are still slaves : — wage slaves to mass-production, or bondsmen to 

the bubble reputation.'’ Personally, I care not a jot who and what may be 
our masters, so long as we turn out well-made and beautifully-designed pieces 
of work, all in our respective spheres. 
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After the tribal workers and the slaves of classic days came the great epoch 
of the cloistered monk, to whom we owe those lovely, if somewhat over- 
elaborated, articles of Early Irish Art, wherein the northern feeling for 
interlacing and mysterious patterns was robbed of its ancient Viking 
lierceness and made suitable to adorn Holy Church. The Benedictine order, 
with their fine motto Laborare est Orare, produced most of the art work of 
early medieval times, and the work done by and under our great Saxon 
Saint Dunstan must have been wonderful, judging by the few remains of his 
time and the writings about them which have come down to us. 

It may seem strange to us moderns that a great man like Saint Dunstan 
should have found time to produce art work in gold and silver. Archbishop 
of Canterbury, Primate of England, and what we should now call Lord Chan- 
cellor, under, or perhaps 1 should say, above, four Saxon Kings, he raised 
England, for the first time, to the status of an international power. So great 
was his reputation as an artist in Gold and vSilver that he was chosen as the 
Patron Saint of Goldsmiths. That powerful (iuild which guides and controls 
the silver production of England still have a somewhat foolish, gilt, wooden 
statue of him, taken from their T8th century State Barge, standing in their 
splendid Hall. 

After the iconoclastic workings of St. Bernard, and the degringolade of 
monkish efforts, we find that the finest work done under the Plantagenet 
kings is produced and controlled by the Medieval Guilds. They guarded the 
secrets of their crafts most jealously, and by strict rules and regulations held 
sway for centuries. They worked equally for the Church, the aristocrat and 
the rich burgher, not forgetting the rich burgher’s wife, who was a very’ fine 
l>erson indeed. 

Ihey were free men, free art workers for the first time in the history of Art. 
Iruly they made the upholding of their rules and regulations a fetish and, 
indeed, were slaves to their own restrictions, which in the end were to prove 
their undoing, but these same restrictions enabled them to keep their work 
fine in quality and their members honest in their dealings, until they finally 
became a drag upon their efforts and killed all initiative, 

I hen came the Renaissance, which in Art, as in most other things, knocked 
down the old ways and standards like so many ninepins ; knocked down, it 
is rather sad to relate, both good and bad. 

In England and, indeed, in most Northern countries, the progress of Art was 
somewhat slow, and the Italian and pseudo-Classic never quite uprooted our 
conservative attachment to old styles. F'or, after all, the Renaissance, as 
applied to craftsmanship, was but a stilted catalogue of festoons, urns, masks, 
fluted columns and the like ; all really foreign to our national Art feeling. 
It was of course very unsettling, and the result was a bastard Art, more quaint 
than beautiful at first, which blos.somed out into the elaborate silver of the 
reign of Charles IT 
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But the Renaissance finally released the artist from all trammels, and for 
a time he revelled in his new-found liberty. Benvenuto Cellini, artist-gold- 
smith, sculptor, swashbuckler, author, genius and rogue, may be taken as a 
type of his age. Born in 1500, he came at the apex of the rush of new ideas, 
or the new use of old ideas, before they had time to stiffen into the curdled 
mass we call the Neo-classic, and the lighter, but still tiresome, thing we know 
as the Adam style. However charming this Adam work may be in architecture, 
I find its funeral urns, masks and swags wearisome in the extreme when applied 
to silver, and especially in the usual factory- made article. 

As an extreme example of w^hat has been per}:)etrated let us take the ordinar}^ 
pepper-pot or sugar-castor of commerce. Starting on its career as a very fine 
Roman funerary urn, eventually finding its w^ay into the Vatican or some such 
Roman collection, it was copied by men like the Brothers Adam -still a very 
live thing in its way — then copied l)y first-class silversmiths in London. After 
this follows a rapid descent of copy of a copy of a copy into '' a good selling 
line of, let us say, 1880 to 1890. Our second-class shops are still full of it, 
and its sisters, its cousins and its aunts. Finally, we had the Empire Period, 
or late Georgian, the last with even a vestige of a soul of its own ; and then 
the Industrial Revolution of the 19th century and the industrialisation of 
England. 

For a time she was the Factory of the World ” in very truth, and every- 
thing, silver not excepted, was produced on commercial lines. 

As a callow youth I was given a ponderous l)ook — “ The Illustrated Catalogue 
of the Great Exhibition of 1851.'’ I hope most of you have. neviT seen it 
for it is the most terrilde and self-satisfied indictment that ever a nation 
produced against itself in tlie Court of Art. 

The inevitable re-action was, however, on its w^ay. Seen at first in the faint 
false dawn of the Early Gothic revival, with its somewhat foolish Strawberry 
Hill efforts, under the eye of Horace Walpole, to its death in the Houses of 
Parliament, under Pugin, it had its day and left its mark. The real dawn of a 
new day, a day whose sun is not yet at its zenith, took place in the w^orld of 
Fine Art — in that wonderful band of painters we call the pre-Rapliaelitt^s, 
with its off-shoot, tlie sturdy effort of William MoiTis, whose ideas, leading 
to the arts and crafts movement, have profoundly affected the presen t~da\^ 
world of applied art. 

And his work goes marching on. Not only in England and Europe, but 
throughout the world. 

He would not readily recognise many of the tilings of to-day as his great 
grand-children, but they are in a direct line of descent from his sincere if 
tentative efforts. Indeed, it is more than likely he would hate them. 

It would take too long to follow the battledore and .shuttlecock pla}^ that 
has been going on, seeing that, as a special subject, it would fill an eviTiing. 
I would, however, just like you to realise how the New Gallery school was 
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l icj. 2. Tlie Royal Ascot Hunt Cup, 1928, 
Designed and made by Omar Rani^dcn. 
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parodied by Glasgow, how Glasgow was outdone by Vienna, Vienna outshone 
by L’Art Nouveau Bing, and so on, leading to the intensely-regrettable cubism 
and other “ isms ” of our time. All these queer and awful happenings in the 
realm of the Applied Arts, which we so much deplore if we understand what 
Beauty is, will have tlieir day also. They may serve to open the eyes of the 
artistic sluggard and to knock the tame stylist on the head. If so, so far, so 
good. 

Some few examples will probably be preserved in the Chamber of Horrors 
like the Victorian rooms at the London Museum, but the mass will pass through 
the melting-pot to better things. 

For Beauty is eternal and will triumph in the end. 








&it 


:» 


S?, 






Fig. 3. Mazer, designed and made by Omar Rarnsden. 

I crave your indulgence for this all-too-rapid survey of past conditions, for 
it has been rather in the nature of a hop, skip and a jump over many things 1 
would like to have spoken about. The works of great silversmiths like Juan 
Hapfe, Paul Lamarie, Storrs, and many others, have had no mention for we 
really have not the time for their consideration. 

In fact, you may say I have said all too little about the silver-worker, but, 
after all, apart from a few anecdotes and the dry details of inventories and 
accounts, we know but little about him. It is his work that matters. 

We have seen that he passed through slavery, monkery and guild-motes, 
into the radiant liberty of the Renaissance and the revival of wage-slavery 
under the Industrial Revolution. He now awaits the future. 

What is the position in this present year of grace ? Every man will have 
his own ideas according to his outlook and personal experiences, so, having 
undertaken to say something about it, I can only survey it from my own studio 
window and the few facts picked up in considerable travel abroad. 
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It would appear to me that the Midlands have need of a very high protective 
tariff to keep out foreign silver while they take stock of their few advantages 
and scrap most of their old ideas. They need a breathing space badly, as far 
as I can see, but I wonder if they have the political initiative and power to 
demand this help from (iovemment. Every other country enjoys this selfish 
advantage ; why not England ? 

It enables a foreign country to charge a high price to its internal market 
and dump its surplus productions into ours at cut rates. A high tariff will 
not keep out goods of great artistic excellence, as is shown by the example of 
tlie U.S.A., where European goods of artistic merit are still imported and sold 
at high prices. Moreover, it can do no harm to the home buyer for, after all, 
silver, apart from the few household necessities, is a luxury, and no one is 
forced to buy. 

This desire for a tariff protection by our great manufacturing towns is no 
new thing. When I was a boy, Sheffield cried for it because, it was said, 
foreigners produced work in imitation of her cutlery, stamping it with her 
marks. 

The ground has shifted somewhat, I fear. If one wants a few really 
beautifully-made knives of a special shajx?, one must face ignorance and 
apathy of all kinds, and neatly-fa.shioned scissors on sale in places like Canter- 
bury are found to be foreign. Moreover, agents for foreign wares have the 
confidence to send out pretty little lists of beautiful silver in which they 
practically say “ Buy foreign silver, because it is best.” They have no 
further need to hide in liorrowed plumes, but are proud to come out in their 
own colours. Why ? 

Because they have discovered that applied-art ware sells on its art qualities. 
Unfettered by old dies, old models, and old ideas, they start on new ground. 
Aided by immense wealth accumulated in years when we were fighting for our 
lives, the neutral countries have been able to found fine schools of designers, 
to pay them well, and to put a new kind of factory-produced silver on the 
world market, al)out which I shall have more to say later on, 

Tliey have one other advantage, also, in the fact that the average British 
buyer likes to spend his money on foreigners, in the same way as he likes to 
hear foreign opera or dance to foreign jazz tunes. 

As a nation we are inclined to believe that any art product, to be really fine, 
must have made a sea-crossing, and this in spite of tlie enormous prices paid, 
in the auction room, for the work of our English forefathers. 

As a nation we have spent untold millions on a school of Art system which 
tends to bring forth more or less efficient producers of Art wares, but which 
seems to have, had very little effect in educating the buying public to the proper 
appreciation of English art, either fine or applied. 

Things are not so bad as they were a quarter of a century ago, it is true, but 
there is room for great improvement in public taste. During this summer I 
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was mucli struck by the large nuinber of fine .shops selling silver in the cities 
of Scandinavia. Corner sites which in England would be occupied by public 
houses or banks, have really wonderful displays of silverwork ; some cheap 
in quality and slight of merit ; some the work of artist-craftsmen, but all 
attractive in design. 



. Fig. 4. Cioll Challt-nge Cup, intendi d 
as an effort to get away from iiistoric 
styles ard conventional treatment. 

Designed and made by Omar Ramsden. 

It is rather a reflection on our education to find that a small country of less 
tl>an live millions total population — much less than that of London — is support- 
ing some seven or eight well-known artists-in-silver, as wOl as large factories 
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for the cheaper wares. I am forced to tlie conclusion that, even allowing for 
a large export trade, she must use more and better silver per head tlian we do ; 
moreover, that she knows and values Aft and artist's work — a thing our manu- 
facturers have still to learn. 

One more remark, and I have done with the present and will pass on to the 
future. I refer to the curious way our English Committees of taste often 
select designs for important presentations from a competition of several invited 
firms. 

I have been informed, over and over again, that, after a cursory glance at 
the drawings, the question invariably asked is : What are the weights of 

gold or silver suggested by the would-be makers ? " and that hands always 
go up for the heaviest, irrespective of any artistic qualities the designs may 
happen to possess. 

Important firms, I am told, lend themselves to this curious form of nugget 
giving ” comp)etition under the mistaken idea that it is a good advertisement 
to get the job, and that the public neither know a good design when they see 
it, or care for anything but weight of metal. 

They do not know that some of the very finest pieces of silver ever made in 
olden times are of the tliinnest gauge it is possible to employ, and that art- 
qualities, not weight, are the all-important points in any article that is to 
survive the test and judgment of time, and that design is most important 
and must be wedded to perfect workmanship to achieve a proper and pleasing 
result. 

I'o attemf)t to forecast the future is a thankless, uncertain and dangerous 
undertaking. I can only say what I, as a student of my art and craft for some 
forty years, b(‘lieve to be the trend of things. 

in northern countries we can take good workmanship for granted, in the 
main ; thctrefore it all resolves itself into a question of design. Personally I 
am inclincal to l)elieve there wail be tw'o (]uite separate and un-related bands 
of sih'cr-workers in tlie future- a small band of artist-craftsmen who will 
gradually al »sorl) all the important and unique w'ork, such as churcli ornaments, 
})r(‘scntation jaeces for iiiq^ortant occasions and for ceremonial purpo.ses, and 
a larger much larger — group wlio wall w'ork for factory j^rod action . 

1 he latter will copy from the former, for, of course, the pu’esent dry-as-dust 
stuff will not last much longer. Good design in beautiful forms will hold 
the day lx)th in. studio and factory. One will act upxm tlie otlicr and in the 
end we shall ha\'c fine good w^ork. (iood factory-produc(‘d w'ork for the masses 
and good, unique wairk for the connoisseur. 

In England we liave not yet attempted much on these lines, being full of 
faith in our old dies and models, but it will be forced iqion us in time. When 
in Paris a. few years ago I suddenly came upxin a spilendidly-appiointed shop, 
full of beautiful silver and I thought a new tiling had hajipened. I thought 
that here there was an artist-in-silver w^ho had talent to produce and, wEat 
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is tremendously important, the capital to put his work on sale in a line and 
attractive shop. But, when in comse of time, I saw exactly the same 
things, in similar shops, in half-a-dozen European Capitals and heard of them 
in the cities of America, I realised that a new thing had indeed happened, 
but not what I had imagined. 



.Fig. 5. Silver Jug. Designed and 
made by C. Muller, of Halle. A 
typical C^erman effort to get away 
from the ordinary type of article. 

I suppose one mii.st say it is the relentless exploitation of an artist’s name 
and work, in the world market, by almost unlimited capital. Truly it is a 
sign of the times and an indication of what must happen in the future of factory- 
produced applied Art. May we have the brains to copy its methods, but let 
us be true to ourselves and keep clear of its designs ! Let us go one better, both 
in art and commerce ; for we can. There is room at the top for all. 

The recognition and appreciation of Beauty is not an easy matter for modems 
who are untrained in art, because during the past hundred years or more our 
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thoughts have been tunied in other directions. And this is not the time or 
place to discuss the Industrial Revolution of the last century, which is the 
cause of this ; for mass production and cheapness have doubtless come to 
stay. Nevertheless, Art, fine or applied, is still an important factor in our 
lives ; much more so than is realised by those millions who know little and care 
less about it. They are much to be pitied and should be helped to a better 
understanding of its delightful qualities in every possible way. 

It behoves- us to take stock of the situation before we, as a nation, take a 
back place. Much is being done in this direction by other European nations, 
who realise that Art is not only delightful but can be a real business asset. It 
is high time that ordinary people, for their own good and for the well being 
of England, should cease to regard Art as an exotic plaything of the rich. It 
really is a national necessity ; we must begin to think ! 

Short cuts to effect, like the camera, the gramophone and the process colour- 
reproduction, have almost killed the faculty for honest mental effort, and lead 
us to expect all our joys to be neatly made by machine and served up in highly 
coloured cartons. 

We must first of all endeavour to upset two very dangerous opinions which 
are in vogue among tlie mass of English people. First, the view so often heard, 
in words something like this : I know nothing about Art, but I know^ what I 
like when I see it, and that’s that ” ; secondly, the opinion, generally expressed 
with an air of finality, that, “ We are only sure of Beauty in the presence of 
antiques.'’ One might add, in passing, that juicy colour and pretty-prett}'’ 
ornament are snares to catdi the unwary, but sometimes have a little use if 
they start interest in an otlierwise ’’ Art-blank ” mind. 

IJ) to about 1800 it seemed difficult for men to produce really ugly work. 
It now seems the reverse, (jxotesques there were in plenty ; coarseness even, 
but always a touch of art-spirit. Yet there is no excuse, except mental laziness, 
for the present widespread non-appreciation of art by the lay mind. 

A devoted and ever-increasing band of art-workers, who live and work in 
spheres over and al)ove the domain of mass production, are placing before the 
eyes of those who can see, things of real beauty, and I venture to think that 
their works are equal to and often better than the much-prized antique. 
Different, of course, for we live in very different times, but splendid in their 
way ; all they need is proper appreciation, their meed of praise and patronage. 

Much of their work in the less costly materials is within the reach of the most 
modest purse, and it is extremely interesting to see the effect of even one 
object of beauty in some household hitherto lacking in that respect. I feel 
it has not yet become known tliat the worship of the antique is one of the 
great drawbacks to the modem craftsman. Cleverly worked up by interested 
parties, it has become a vortex into which is drawn the interest and money 
of just thit class of well-educated and well-to-do people who would otherwise 
be his best patrons. 
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Unless I am mistaken, museums were founded for, and should be the best 
friends of the craftsman and designer as worlds of inspiration to fresh efforts 
but they seem to have become, at least in London, one of the principal aids 
of the antique dealer and the faker. It is even suggested, if one may judge 
by correspondence in The Times, that we should have examples of the faker’s 
work placed side by side with the originals, in order, I suppose, to show how 
clever he has become in his artfulness. It all savours to me of collecting 
mania, of the idea that our museums should be complete collections of good 
and bad, instead of consisting of only the very finest objects of each class of 
Art-work. Moreover, we should have, as other nations all seem to have, a 
museum of all modem work. Work of the living as well as the dead should 
be on view. 

It is true that many beautiful things are costly, but it should be realised 
that beauty is not the prerogative of wealth and lends her charm to the work 
of the humble village potter no less than to that of the most lordly state-aided 
porcelain factory. 

It is also true that real beauty is seldom present except in due proportion to 
the amount of human thought and work that has gone to the making of a thing. 

Exactly how the study of beauty should be approached is somewhat difficult 
to explain to the uninitiated, but a beginning may be made by an attempt to 
see what the creator of the work was aiming at when he evolved his design, 
what was passing through his mind, what were his particular difficulties. 

Much can be achieved by representatives of our old families who have been 
brought up in an art-atmosphere — and there still are many in spite of modem 
conditions — by teaching the new monied classes, who are often eager to learn, 
how to approach the appreciation of Art. 

It goes without saying that any work of art must be suitable for its position 
and purpose, so we will take that, the first principle, for granted. All the 
statues and paintings of ancient and medieval times, as well as jewellery and 
pottery, were created for a given position or person, and therefore each of 
them have certain qualities which are denied the easel picture or the modem 
mass-produced article. 

The next step is to consider if the main lines and proportions are good and 
pleasing, and if these same essential parts grow out of the construction. At 
first all this may seem somewhat complicated, but it soon becomes a habit of 
mind — points being observed in a single glance. Most of us will pause to admire 
a May tree in full blossom and think how sweet it all is. How many see that 
tree not only as a white cloud of lovely blossom, but also as a finely-proportioned 
mass of green leafage, a massing of light and shade due to the way the branches 
and twigs distribute the bloom ; the whole borne upwards on a twisted and 
fluted stem which has known the winter gale. In fact the same tree in winter 
with its wonderful anatomy, tmnk, branch and radiating twigs, is almost as 
beautiful as when in bloom, seen by the seeing eye. 
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I admit that the wonders of modem progress have so filled our time that, 
in our hurried careers from one point to another at so many miles an hour, we 
have but little left for such pleasant studies. We may just take in the large 
and cubistical poster on the wayside, for it is designed to hit one in the eye, 
but we know not what we miss in our oblivion of art and nature. 

It may be true, as some writers would have us believe, that we are groping 
out to the beginnings, of a new style, and therefore must go back to the crude 
ideas of prehistoric man. I will not say ''cave man,’' because some of the 
finest examples of pure line drawing are the work of what we call " cave man," 



Fk;. 6. Silver C'asket, designed and made by j acol) Angman, 
Stockholm. Illustrating tlie present day S^yLdish effort 
towards simple forms and restrained ornament. 


and the work of the savages of the South Seas — diip carving, mat weaving 
and the like — is really extremely beautiful, considering the circumstances 
under which it is made, and used. 

Above all, let us beware of judging a work by its price. Let us not think 
a picture or a bowl is the more beautiful because clever dealers have forced 
its auction-room value up to colossal sums. Beauty is a thing apart from price ; 
which depends ujx)n rarity and artificial forcing. 
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A set of the “ Holy Grail tapestries were recently sold at auction for some 
eight hundred pounds, well under one hundred a piece — this one of the loveliest 
creations of modem times, Burne-Jones does not happen to be in fashion. 
One day it will sell for fifty or a hundred times that amount. But its delicate 
beauty, will be the same as ever, no matter its price at the moment, 

A thing of beauty must be well made in addition to being well designed. On 
this point we can, in the long run, tmst the latent feeling for good work which 
is native to our northern peoples. It was doubtless this Nordic spirit of beauty 
which led William Morris to revolt against his surroundings and to create his 
earthly paradise,” not only of poems, but of visible forms of applied art, 
and to initiate the present-day ever-growing productions of art work in which 
real beauty is present in ever-increasing volume. 

There is, indeed, a danger of this fine movement being side-tracked by the 
present vogue for ugliness as a cult, but I have faith in the mental balance of 
the main body of people who will see it is, after all, but an advertising stunt 
to catch the eye of a world beginning to weary of exotic post-war conditions. 

We may never recapture the exquisite, wonderful pleasures which are our 
birthright and which were enjoyed by all in earlier times, but we must make 
the effort. 

As an extreme example of these mental pleasures of old, of which we have a 
written record, one may cite the story of Francois Villon, a poet, of the common 
people, who relates how, outlawed for some of his many peccadillos, starving, 
in rags, and with the watch upon his track, he was fain to pause in his flight 
to admire some piece of Gothic architecture, newly wrought in Paris. 

At the other end of the medieval social scale we have great men like Louis 
XI of F'rance, our Edward IV, and even Henry VIII, all busy with cares of 
vState and family troubles, but all keenly interested in the art of their craftsmen. 
We have only to add our admiration for the country houses of England and 
the Burghers' mansions of Germany and Europe generally to see how innate 
to all, high, low and middle classes, was this great appreciation of beauty — 
beauty applied to the objects of ordinary use — to reahse how full of pleasure 
their lives must have been. 

* I recently saw in the old Castle of Shokloster, in the middle of Sweden, a 
collection of some 2,000 pieces of medieval weapons, not one of which but was 
a work of art. So even the instruments of murder were produced by artists. 

Sic transit gloria mundi. But we must recapture these lost glories of the 
world if we are to keep our place amongst the great nations many of which 
are now making fine efforts and with remarkable success. 

We Britishers are said to be slow in the uptake, to use an Americanism, but 
it is usual for us to muddle through somehow to a successful issue. . We are 
plodding along a somewhat dreary road at present and victory is not yet in 
sight. 
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But I have every confidence we shall win through in art matters eventually, 
as we have done in other walks of life. 

Let us pull together, artist, designer, master and man, sinking small, mean 
differences for the common-weal and we shall have a splendid chance of 
regaining our natural position as leaders in the world of applied Art. 


DISCUSSION. 

Thi: ( n airman said that tlie reader of the paper in giving a survey of tlie art 
in which he was distinguished had also tendered a measure of advice and of philo.sophy 
upon the arts in general in Dritain. He was sure they were all very grateful to 
him, not merely as a craftsman, l)iit as a philosopher ; not merely as an exponent 
of one particular art, but as an observer upon the wider uses which art, as art, 
impo.sed upon them. He did not dislike the controv^ersial attitude wliicli in one or 
two particulars .Mr. Omar Ramsden rather provocativ(‘ly assunud indeed in a 
way he liked him all the better for it. He liked his spirited attack upon the worship 
of the antique. He assured Mr. Omar Ramsden that, although they might over- 
worship the antique, in times past it had been by no means inconsistent with the 

mo.st notable preduct ions of the actual living. Mr. X was a crank on antiques 

inor(' than any other living contemporary. Mr. Y was so great an admirer 

of antiques that lie ('oniplaincd tiiat he w'as not able to find enough to .satisfy his 

desires, and he was tluToforc obliged to purchase bron/e sculpture by Mr, Z . 

Nowadays, a high jiercentage of antiques were forgeries, and if that fact could 
be impressed upon the liuyers they w'oiild turn in despair to Mr. Omar Rannden. 

\\’hih‘ he watclicd the wonderful series of pictures that had been shown, two 
facts had been imprc.ssc(i uj)()n his mind. Firstly, so frank was the lecturer towards 
himst‘lf and historv tliat lie (the Chairman) would like to have seen fifty pictures 
of the iiiithor's own work with a narration beginning with the weaknesses as he 
saw tlu'in now' be his experience and knowledge, and showing wliere progress was 
markid or otluTwise. Secondly, in spite of the wliolesale idea that tradition was 
a dangerous t hing, it was a \ erv ditficult thing to escape from . Even if Mr. Ramsden 
wcu'e told to make a hell for the Royal Society of Arts, with a diameter of base 
of 2I inches and a complete lieight of indies, he wanild find it very difficult to 
escape from the bell on tiie Chairman’s desk. He had admitted already that he 
had l)<*en unalile to esca|)e from tlie traditional form of the mace, and they all 
knew that a teapot had \ ery unescapable qualities. 

Ht‘ (the ( hairman) believul they should not be afraid of tradition. It must be 
remembered tliat tnidition was something which had survived a great many 
centuries and had an anchorage in the past ; and it at least gave one a fixed point 
from w hich to start and tow ards which to recede, as w ell as a standard of comparison 
ami a t(^st of merit, at any rate of craftsmanship, if not of artistic values. Therefore, 
vxrry craftsman to-day could profit by studying those gold vases of 3,300 B.C. 
w hich were dug up at I r last summer by Mr. Leonard Woolley, which were notable 
tor their complete absence of decoration — not one symbol or sign, nothing except 
form. I'orm w^as really the essential, and, as time went on, Mr. Ramsden was 
coming more and more to I'orin as tlie great basis of liis ai*t. The last picture 
he exhibit(?d, the alms dislv, was the finest, and yet it was the nio.st simplified, of 
all .Mr. Ramsden’s work. The fact w'as that silver was a material that lent itself 
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more than any other to simplification. It was true that the bell by Reid Dick, 
which was among the earlier pictures shown, might have been in bronze. There 
was no reason why it should be in a precious metal. One of the Scandinavian 
works, and also an English one, struck him as adapting a design inherent in em- 
broidery, which, for silver, seemed to him entirely wrong. He liked silver to be 
silver-— to have the qualities of silver. There was a certain heaviness about silver. 
He had occasion to be on a Committee which presented a piece of silver to a very 
distinguished person a few months ago. It was a good heavy piece of silver, and 
the recipient said when he received the very handsome gift : “1 like this so much 
that 1 should like to drop it on the ground and hear the noise it makes ! " That 
was silver ! They wanted something that was worth carrying away. Silver was 
not only a noble, but it was a very precious material, and there should be plenty 
of it — ^^omething thick, heavy and rich. He hated all the tiresome depreciation 
of British virtue that was so frecjuently heard. The older he became the more 
he admired the virtues and achievements of his fellow countr^'men. It was quite 
true that to-day the artists of this country were not producing, as Mr. Ramsden 
stated in at least three different points in his paper, with the same vigour and 
vivacity as some of their Continental competitors, but it was possible to take 
comfort in the fact that in the past on more than one occasion and in more than 
one art they liad led the world. In the Thirteenth Century there was produced 
in this country the Opus Anglicanum, an embroidery which was fully acknowledged 
by the greatest Popes of that period to excel all others. The finest embroidery 
of that period was English. If we did not excel all others we nearly rivalled all 
others in Church embroideiy art. In an early stage of his paper Mr. Ramsden 
referred to one work done by the Irish. Technically, there was a masterly skill 
of handling, and in Dublin there was work among the finest of its kind in tlie world. 
Ireland had had distinguished makers in the past, and he hoped they would recur 
in the future. He supposed the Jacobean silver produced in this country was 
greater than the German silver of tlie same period. With reference to wliat Mr. 
Ramsden referred to as the Victorian Age, it had produced the pre-Rapliaelites, 
wliom he (the Chairman) admired, and it had produced William Morris, whom 
Mr. Ramsden adored. It started, it was true, mass production. They were 
always friglitened of mass production. Why should tliey be, if the model was 
good ? William Morris’s books wxtc good things, but William Morris's “ Chancer " 
would be no less beautiful if ten thousand copies had l)een printed instead of two 
hundred. He (the Chairman) would love to see a beautiful postage stamp reproduct d 
by mass production, and tea-spoons and other things. They did know, however, 
that mass production was a very simple and convenient metliod of multi|)lying 
ugly things, and if he could share Mr. Ramsden ’s oi.)tiinism on tlie subject and 
believe tluit breathing space would do them good, he might actually premier the 
“ nugget.” He thouglit, however, that the breathing space w^as going to cause 
them to breathe a little too stertorously. 

One delightful point in Mr. Ramsden's lecture w'as his question : Why not 
England ? Why not, indeed ! He hated the depreciation of themselves, and 
when he heard they were only producing bad work, and that in 1* ranee, Germany, 
Italy qr Spain they were jn^oducing good work, he would remind them that wlien 
they went to those countries they would see tilings just as ugly as in tliis country, 
and, in some places, ten thousand times more ugly. He thought tliey would win 
through by effort if everybody interested, not only in the arts, but in the greatness 
and the dignity of our country, would do everything possible to bring it about. 
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Sir Henry Miers, F.R.S., explained that he attended the meeting with no 
special knowledge of the subject of the lecture, but he desired to say how pleased 
he liad been in following it. For many years, as an officer of the University of 
London, he had the pleasure of contemplating the mace of the University, but from 
what Mr. Ramsden had said that night he must no longer admire it. The great 
interest of the lecture to him was that it was the first example he had heard of 
an artist criticising himself and giving examples of his own works, and so to some 
extent revealing the workings of the artist’s mind. He could conceive of nothing 
more interesting. He did wish, however, that Mr. Ramsden could have told them 
which, out of all the examples of his work, he considered the best. In regard 
to his statement concerning the museums of the country, he (Sir Henr^J fully 
agreed with what he said about the absence of modern work. He would like to 
know how proper representation of work was to be achieved not only of original 
examples but of facsimiles. From what Mr. Ramsden had said, he believed 
he condemned all facsimiles and reproductions. Mr. Ramsden had shown by his 
work what a leading position he occupied in the working of precious 
metals, and he would like to say how' much he had been moved by tlie ver^^ inter- 
esting lecture, and how much Mr. Ramsden had brought before them the value 
and imjiortance of his work to the country at large. 


Mr. (h R. Hughes (Goldsmiths’ Company), said tliat on looking round he saw so 
many fellow members of tlie Goldsmiths’ Company (including tlie last speaker) that 
the task of trying to say what the Company was doing in that connection was 
rather an embarrassing one. The policy of the Company could be summed up 
in one word — co-operation. It wms trying to join forces with tlie Schools of Art, 
the individual craftsmen, the factories, and the retail silversmiths (wliicii together 
formed the industry) in bringing prominently before the public the best modem 
silverwork that could be produced. That policy was worked out in various ways, 
l^irst came the Company's collection of medern w’’ork. Mr. Ramsden spoke of 
tlie need for a museurn of contcmporar\^ art. That was precisely wliat the Company 
was trying to form gradually in contemporary silverwork. Possibly one reason 
wliy such a museum liad never l>een started in thiscountr\’ was tlie extreme difficulty 
of selection. They had experienced this in the case of silverwork. The selection 
rested with tlie Company’s judges, of wiiom he saw at least three there that niglit. 
In tin* choice of the things tliey .selected, they were open to criticism on eveiy side. 
If tliey bongiit a miiseiun ])iece from an individual craftsman it was said that it 
was not lienefiting the trade ; if thev bouglit a mass-produced article of good form 
and di'sign it was said that they w^ere not helping the silversmiths’ craft. Tlie 
truth seeiiud to be, as Mr. Ramsden said, that there was scope for both individual 
craftsmanshi|) and mass production. 

On the wiiole, the collection had .so far vindicated itself. It had been lent, 
soiiK'tiines at the request of a trade firm, soijietimcs of an art galltTv, to Birmingham, 
Shetfidd, Bnth, .Manchester, Darlington and at present part of it was at Oxford. 
Here it had liad the severest t>ossiV)le test of standing side by side w ith four centuries 
of antique ]vlate, and generally the criticism had beep not unfavourable. One 
critic, it was true, in a paper, .said that it represented thci w^orst Nouveau Art of 
tw'eiUy'-five years ago, w^liidi only show ed tliat he had neither studied the Company's 
collection nor the histon,^ of the silversmiths’ craft. So far all lie had said dealt 
mainly with the {|uestion of bringing good work to tlie notice of tlie jniblic and, 
incidentally, good designers to the notice of the trade. 
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Next came the difficulty of getting some of the best art students to go into the 
industry. They saw a wider field and better prospects in poster design and illus- 
tration work. That difficulty was being met to a certain extent by the granting 
of scholarships, and was, of course, dependent on improving trade. Two boys 
with travelling Scholarships were abroad at the moment. The first had been four 
months in a Paris workshop and was now in Helsingfors ; the second was attached 
to the Technical School in Munich under the care of Herr Lehr, of the National 
Museum, who had charge of the department of contemporary applied art which 
had been formed there. It was interesting that such a museum (as advocated by 
Mr. Ramsden) should already exist in Munich, and that a student in the silver 
trade should be in a position to see at hrst hand how this collection was being made. 

I.astly, lectures and discussions were held from time to time at Goldsmiths’ Halh 
to whicii people who were concerned in the industry, from many different aspects, 
came. Not long ago Mr. Ramsden was the principal speaker, and that week Mr. 
Watts was giving two lectures on the Oxford Plate. A great many people came 
because these meetings gave them an opportunity of talking over what was happen- 
ing, The object of the Company was to introduce artists to manufacturers, and 
salesmen to craftsmen, so that they might all go away with a better understanding 
of one another’s point of view. 

Mr. a. D. Bishop (Assay Office) said he came there that evening to listen to aveiy 
interesting paper, and in the hope that he would find the lecturer a true optimist. 
He had not been disappointed. Mr. Ramsden and himself had knerwn each other 
for a number of years. He was with him as an optimist, but he thought that they 
would all agree that if the silver trade was to be placed in tlie position in whicli 
they all desired to see it, different methods would have to be adopted. In order 
to get a true perspective of the situation, let them consider .some of the old master.s 
in the trade. If they were fair they had to admire their work — the works that 
were included in the national collections, the private collections and in the wonderful 
collection at Oxford. He did not a.sk the meeting to look at them as antiques. 
Let them be looked at just for their worth. He thought they would agree that 
their works were very beautiful and well executed. When they looked at medern 
art, did the question ever enter their minds: “What would these old masters 
think of some of the factory-produced articles we see in the shops to-day ? “ 

He would select for comparison Paul Lamarie. He was a man of note in his time. 
He rose to the position of Prime Warden of the Guild of Goldsmitlis. He worked 
at the bench. Quite recently a man showed him a large collection of Paul Lamarie' s 
works, and he made the remarkable statement : “ Paul Lamarie must have had 
an enormous factory,” and when he (the speaker) told him that Paul Lamarie 
worked in his shop with two assistants he was somewliat staggered. He thouglit 
that English silversmiths were, perhaps, the most generous workers in the worlds 
becau.se from time to time they had taken into their ranks foreigners and other 
people, and he thought that in most cases it had been found to be of advantage to 
the silversmiths. In recent years there had grown up a body who had attached 
themselves to the trade. They were described as artist-craftsmen, and to give 
them their full credit they had done some very wonderful and very beautiful work. 
But outside of these artist-craftsmen a number of other people had come forward, 
and these called themselves artist-craftsmen, but he tliought that the less said 
about them the better, because their work was not helpful and it led nowhere. 

He was reminded that when talking to these people they all seemed to have 
the idea that they should receive full value for their efforts. They seemed to forget 
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tlie fact that if a man was successful he was not only a good designer and a good 
craftsman, but one who could dispose of his goods as well. He hoped that they 
would bear that fact in mind, because there were a good many people in the world 
to-day, not only in the silver trade, but in other trades as well, who produced an 
article and said in ehect : “1 made it ; now go and sell it." With regard to the 
question of a remedy for the present state of affairs, he thought things were bad, 
but the education of the British public was what he had always advocated. He 
could imagine some people saying " Good luck to you." He was fully aware of 
the fact tliat in England there was a large number of people who, when tliey had 
£io to spend asked : " How large a cup can 1 get for the money ? " But lie was 
not discouraged by tliat. All of tliem could remember that years ago when they 
went down 15ond Street they saw in the shop windows articles of jewellery of enor- 
mous size, such as huge cameo brooches, and large drop ear-rings. Could tfiey 
imagine anyone having a collection of these to-day asking anyone to go and see 
them ? No ; on tlie contrary, he wrapped them carefully in a parcel and the 
next time he visited the jewellers he left them there and they started on their 
journey to tlie melting pot 1 In a comparatively short time a revolution had 
been brought about in the jewellery trade by the goldsmiths ; and surely the 
silversmitlis could do likewise. Therefore, he thought the sole remed\' for the 
t)resent state of affairs was the education of the Britisli public — in other words, 
propaganda, 

Mr. Omak Eamsdkn, in reply, remarked tliat most of the speakers had slated 
better than he had done wiiat he meant to convey to the meeting. He thought 
the (Chairman should really have delivered the lecture. So far as the Chainnan's 
remarks went, there was very little to answer. He knew that the appnxiation of 
antiques was a very old thing, in fact, the Kenaissance was due to renewed appreci- 
ation of tliem ; but tlu're were many hundreds and thousands of imitations and 
fakes to-day. Thy other day he was giving a lecture at Oxford, and he spent a 
couple of hours at the interesting exhibition there. One thing struck him, and 
that was that, althougli it was a fine collection of exhibits and there was a full 
attendance of people looking at them, yet one could see a finer collection in South 
Kensington, for nothing, at any time — only it had not got a Press. Tliis .showed 
the value of a I’ress notice. He did not want to belittle anything at Oxford, but 
if one took away ten oradozenof thetinestpieces.tliere wasnothiugveryremarkable 
about what remained. There were finer chalices in South Kensington Museum 
than he could find at Oxford. He was of opinion that we were inclined to " over- 
oxidise " our silver in these days, but it was easily remove<l if only the owner would 
give it a gocKl brushing with powder or other material, M’itli regard to wiiat Mr. 
Bishop had said, tliere had been an enormous advance in the last 25 years. The 
main point he wished to make was not so much to point out tlie advance they had 
made, but to suggest that they might make a very mucli greater advance, and 
he hopeti by showing wiiat had been done abroad to spur them on to do a little 
lietter in England. As Lord Crawford had pointed out, there had been times when 
England had led the world, and at the beginning of the William Morris movement 
there was a cliance that she would lead again, but the arts and craft movement 
as originated by William Morris, wdth the exception of one or tw^o West End firms 
who had made a business of it, had been ignored ; its potential influence had been 
overlooked and side-tracked. He believed the position could be regained, and he 
tliought they should make an effort in that direction. In regard to the work of 
artist-craftsmen in England, this was far ahead of anything else being done in the 
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world. The ( rdinary run of manufactured stuff in this countr}^ was not up to the 
ordinary run of manufactured stuff abroad, but it was not so with regard to the 
work of the artist-craftsmen. 

The proceedings concluded with a most cordial vote of thanks to Mr. Omar 
Ramsden, proposed from the Chair. 


Mr. W. Augustus Steward writes : It is always necessary to look back as well 
as forward, as Mr. Ramsden has done, so far as what we generally term style or 
fashion is concerned ; but we must also look back for the principle's and the 
traditions underlying the production of the types evolved, the execution of the 
styles which have persisted. 

What we are worrying about just now is the weakness in design rather more 
than the quality of workmanship. De^sign is often moribund for want of imagina- 
tion and lack of encouragement, because patrons demand copies of old things 
from Georgian to Plantaganet ; and because the designer has been more or less 
looked upon as the cheap factor in production — the person to put together in a 
somewhat new way such old models as may exist in a more or less well-equipped 
workshop. 

Imagination is hardly demanded from one who is only required to play a game 
of patience with provided units. It is hardly needed ; indeed, cannot be expected 
while weight and fashion rule. 

But the failing is not entirely due to the lack of suppressed imagination or the 
demands of the modern economic situation. There is a factor which must be 
realised and appreciated if the economic situation were so revised as to ^ive us 
free play. It is the understanding of the material in which the design has to be 
made. It is that practical understanding which has given Mr. Ramsden his 
position. It is the lack of that understanding which makes modern sihau', no 
matter how produced, whether by hand or mechanical means, often so spiritless 
and unappealing. 

Designers made in Art Schools have had no small part in retarding the ('raft. 
Not until our silver designers have learned how objects can be made, what limita- 
tions are imposed and what possibilities lie in the metal — in a word, not until 
they can think out design in an understood medium — can we generally hope for a 
successfid wedding of Art to Industry. 

As for the past, were there castes of designers, smiths, chasers, etc., in the days 
of Abraham ? I think not. Those remarkable examples of goldsinithing produced 
in Ur of the Chaldees were, in my opinion, thought out and executed by out' man. 
Here is a point of great technical interest. In those far away days the workers in 
precious ‘ metals had already thought out and laid the broad foundations of the 
principles for the sound construction of forms to be made in precious metals. 
Forms and styles have varied, but the principles of construction have remained 
constant for over 6,000 years, and those ancient principles remained unchallenged 
until the mechanization of industry made possible mass production. We have to 
face that modern factor. We have also to fight the snare of novelty. 

In the past we see that beautiful forms evolved from the simple objects which 
man, in his growing intelligence, produced for his use. Have we exhausted our 
fund of sane imagination or do our eyes fail us in the outlook ? Surely we have 
something new to offer ! 

It is true that the possibilities of our Craft have been greatly exploited by crafts- 
men who learned how to fulfil all the requirements of a piece of personal, domestic 
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or ceremonial silver by the vari^-tion of standard forms, so that the numerous 
forms evolved have apparently left little for the creative spirit of us moderns. 

But there is yet a great field in which we may work out variations indicating 
that we are not lacking in conception or knowledge of where to place rightly a 
pleasing or amusing fancy. Mr. Ramsden has demonstrated that. 

In looking forward let us also think of the present in terms of machine production, 
for while our art may stand by the hammer our daily bread is, so to speak, ensured 
by the machine. The stamp and the spinning lathe are now largely used in the 
production of dozens of cups, all of the same shape and weight, also tea sets, and so 
on, to supply the general public at home and overseas. 

We must look at the new factors in production without fear, and must not permit 
them to enslave us. There is no reason why the design should not be vastly better. 
It would be so if properly trained men were employed and manufacturers would 
not be so easily led away by the fetish of cheapness or the snare of novelty. That 
we have splendid exponents of silvercraft is beyond doubt. Several German 
manufacturers and craftsmen in silver recently said : “We have nothing to teach 
you (the English) in making silverware." They might have added : “ your design 
for domestic plate -where it is not a copy of old patterns — and your gift or cere- 
monial plate would be a good beal better if thought had been put into it and 
cultured imagination given its opportunity." Given the patrons, we can, and do, 
produce things of beauty and a joy for ever. 

I have been comparing the delightful old plate at Oxford with the examples 
of modern English work shown beside them and I came away with the feeling that 
we were not quite so badly off as some might think, thanks in no small measure 
to the inspiration of William Morris and the sincerity of his followers. That we 
have so many excellent smiths and some good practical designers is due to the 
foundation, by the old Technical Education Board, of the L.C.C. School of Silvt^r- 
smithing and Allied Crafts. But for that, plateworking, the raising and the shaping 
of an object with the hammer, would, l;)y this time, have become almost a lost art. 

It has been saved, and Mr. Ramsden's paper is but another appeal that a real 
effort shall be made by all concerned to raise silversmithing and its allied crafts 
to the enviable position maintained ere intense specialisation and other economic 
considerations began to undermine them. 

For the present situation the manufacturers blame the distributor and the- 
distril)iitor blames the want of imagination on the part of the public. All are more 
or less to blame. Meanwhile clever craftsmen and designers have been easily 
attracted away to other callings where they can express themselves. 


OBITUARY. 


Thomas Brough, J.P. — Mr. Thomas Brough, who died, after an operation, at 
Halstead, on November 13th, at the age of 52, was born at Macclesfield and received 
his early training at the Technical School of that town. He at once found his 
metier in designing, and after spending some time in the employment of Messrs. 
Grouts, textile manufacturers, of Great Yarmouth, he was subsequently engaged 
as designer by Messrs. Courtaulds, Ltd., in whose service he remained for twenty- 
nine years until the time of his death, when he occupied the position of chief 
designer. Mr. Brough was recognised as one of the leading authorities in the 
application of artificial silk to the textile industry and contributed a number of 
articles on the subject to 2 ' he Times and the Manchester Guardian. He also iread 
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a Paper before the Society in 1926 on x\rtificiarSilk/' for which he was awarded 
the Society's silver medal. 

Mr. Brough was a man of various interests and identified himself with a number 
of local activities. He was formerly President of the Halstead branch of the 
Workers' Educatioiial Association, and at the time of his death was one of its 
vice-presidents, He also held a high position in the Masonic world, being a Past 
Provincial Grand Steward and Master of the Joshua Nunn Lodge. He had been 
a Fellow of the Royal Society of Arts since 1926. 


NOTES ON BOOKS, 

Modern Koadmaking, with Special Reference to Materials and Plant. By 
Harold Bradley and C. C. Hancock, with Foreword by Sir Henry P. Maybuiy^ 
and Introduction by Edward Willis. Ixjndon ; The “ Contractors’ Record,”' 
Ltd. Price 155. net. 

In the making of any book with a serious purpose there are tw^o prime factors; 
firstly, a clear conception of the task to be accomplished, secondly, the degree of 
skill with which it is brought to a successful conclusion. 

The authors, in the preface to this work, have most clearly visualised the task 
before them, and it may be said at once that the manner in which they have accom- 
plished this is convincing and satisfactory, and has resulted in the production of 
a work which will fulfil its purpose as teacher and remembrancer, but best of all 
as a stimulus to thought, and to further progress and research. 

There could not be a more opportune time for the publication of a treatise designed 
to set out in a compact and convenient form what may be described as the post-war 
conditions of road construction. The creation of the Road Fund, with its large 
annual revenues, and of the road policy based thereon, under the far-seeing guidance 
Of Sir Henry . May bury, has produced an entirely new standard of highways w^ork 
and efficiency measured in terms of highways traffic and user, and this has been 
in being a sufficient length of time to establish certain methods, and the merit 
Of certain new principles. 

The treatment followed by the authors is singularly appropriate and modern, 
and they have struck quite properly a nice balance between what may be termed 
professional practice and commercial conditions, recognising, as is indeed the ca.se, 
that much of the evolution and change has arisen from special methods, special 
machinery and processes, which are the outcome of intensive industrial researcli 
and competition. 

For the purpose in view, therefore, they have quite rightly ignored the historical 
side of British roads, most of which has already been adequately recorded by past 
writers. For equally satisfactory reasons the scheme of the book excludes such 
subjects as the planning and design of roads, etc., which would require a separate 
work. 

The subject of construction, to which the authors have largely confined themselves, 
is by itself a wide and fruitful field of investigation, and the record and data compiled 
by them represent what may be termed good standard modem practice. 

Their manner of putting before the reader the difficult question of surface con-, 
str action is perfectly sound, and they wisely indicate future possibilities by referring 
to processes yet under trial and materials still in their infancy. For the first time 
a work has been i.ssued which acts as a comprehensive guide on the inter-related 
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factors which go to make up successful road construction, and the authors have been 
at great pains to explain and set out in clear and unmistakable form the value to 
be placed upon such vital things as machinery, foundations, drainage, materials, 
etc. Certainly good construction has been their motto, and portions of the book 
can be read and re-read with fresh interest. 

In quoting fully from actual specifications, whether of official or commercial 
origin, they not only furnish a standard and a clear insight into a difficult branch 
of this work, but provide an interesting basis of comparison. 

Scant justice has been done to the bibliography of this interesting branch of 
engineering. Perhaps in the next edition this could be usefully extended to include 
many works which deserve to be better known and recorded. 

The book as a whole, though there are occasional minor faults, can l)e most 
warmly commended. It helps to fill a gap which exists in English road literature, 
and will stand comparison with the many excellent American .treatises. Its 
production has been most carefully thought out, and a word of commendation is 
due to the excellence of the illustrations. The use of colour for illustrating the 
sections of asphalt surfaces is most effective. 

K.G.W.C. 

Ih'i.LS Throikih lUK A(a:s. By J. R. Nichols. London : Chapman & Hall. 

215 . 

1 to the Church the living call, 

And to the grave do summon all. 

I'hus runs the inscription on a Brighton church bell ; and it would serve to remind us 
of what we are probably in no danger of forgetting- -that for centuries the art of 
campanology, like other arts, was mainty practised in the service of religion. 

But the original, the ultimate, the intrinsic virtues of this art are aesthetic, and 
they appeal to, and stir, our contemplative imagination. “ 'Tis at this hour,” 
writes Vernon Lee, of sunset, ” to the sound of bells, that the genius loci of old 
cities gathers itself up and overcomes one's heart.” The sound of bells in an old 
city, or in a mountain valley, can convey to us almost more forcibl}^ than anything 
else a sense of that ” je nd sais quoi ” which Anatole France said was ” ce que la 
vie a de meilleur,” adding. ” et qui n’est point en elle.” 

The history and techniejue of campanology are interestingly described l)\' Mr. 
Nichols for the general reader. We find that, as usual, the conceptions of our 
own time are neither more subtle nor more colossal than those of time past. Not 
in England, nor even in America, is there a bell to compare in size with the gigantic 
l>ell of the Kremlin, which was cast in 1 734 and weighs more than 160 tons. Howex er, 
three years after casting, the belfry caught fire, and since then the Tsar Kolokol has 
been nothing more than a curiosity. Our own biggest bell is “ Great Paul,” in 
St. Paul's Cathedral, which weighs nearly 17 tons and cost about £3,000. It is 
the largest ringahle bell in the world. 

Mr. Nichols has a good deal to say about the ICnglish bell-founding industry, 
since English bells are exported, not only to .\merica, but to the Low Countries, 
where the arts of making and ringing bells had already reached a high degree of 
perfection several centuries ago. Our first known professional bell-founder, 
Roger de Ropeforde of Paignton, lived in the second part of the thirteenth century, 
while at faversfield, Oxfordshire, is a* bell that is supposed to date from the twelfth 
century'. 

In these early times beUs were the objects of much .superstitious feeling. They 
were solemnly baptivsed and christened, and in the popular belief had power to put 
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to flight evil spirits. Horace Waljiole had, according to himself, a bell made 
Benvenuto Cellini with which the Popes “ used to curse the caterpillars.^' A 
charming tale tells how “ all the bells in Europe were rung in 1456 by order of 
Pope Calixtus HI, to scare away Halley's comet, which was supposed to be in 
some way identifted with Mohammed II, who had just taken Constantinople." 
As the teller remarks, “ the comet left, but Mohammed stayed." 

It is probably not common knowledge that a “ peal " of bells is any number of 
changes above 5,000, which can be rung by seven bells and over. However, it 
counts as a peal if five or six bells repeat their extent, i.e., their full range, the 
requisite number of times to make up the 5,000. Twelve bells can ring 479,001,600 
changes ! 

The art of ringing is not an easy one ; it needs both knack and strength. A fine 
used often to be exacted from the ringer who " overthrew " his befll, the inconvenience 
of doing which is that it results in a broken stay as well as in a broken rhythm. 

Mr. Nichols’ book is certainly “ authoritative," as the saying goes, and though 
the writer is a little inclined to call Shakespeare not Shakespeare but " that great 
master of the English language," it is also very readable. 

P.B. 

Atomic Structure as Modified by Oxidation and Reduction. By William 
Colebrook Reynolds, D.Sc. (Lond,), F.I.C., A.R.C.S. London : Longmans, 
Green & Co., Ltd. ys. f)d. net. 

As is partly indicated in the first and last sentences of his preface, this author has 
failed to comply with two very sound canons which, on this side of the Atlantic at all 
events regulate the form in which new contributions to the progress of the experi- 
mental sciences are promulgated. 

The sentences in question run respectively as follows : "In this small volume 
the results of a theoretical investigation of the structural changes which occur in 
atoms during the processes of oxidation and reduction are recorded ; " and " Th.e 
size of the volume has permitted but scant reference to the publications of other 
workers and writers on the subject, but the timely appearance of Mr. Douglas 
Clark’s ‘ Basis of Modern Atomic Theory ’ has made the compilation of biblio- 
graphies on this subject unnecessary." 

It is an extremely valuable general rule, to which no doubt reasonable exceptions 
are to be made, that new matter must in the first instance be communicated to an 
appropriate learned society ; and must have run the gauntlet of the publication 
committee of that society before being offered to the public with the authority of 
text-book form. Human nature being what it is, it would be idle to deny 
that hardship to individuals sometimes results from this rigid control, or that 
valuable ideas may sometimes have been temporarily suppressed ; but ho one with 
first-hand knowledge could doubt that the alternative would lead to far worse 
consequences. 

In the present volume, not only is this sound principle contravened, but the reader 
is nowhere specifically informed that it has been so contravened : the scarcity of 
references to original sources is, such that he might well suppose that Dr. Reynolds's 
views had previously been put forward elsewhere in the orthodox manner. 

A second and still more vital principle, to ,wliich it is difficult to imagine any 
exception, is that, in whatever form new contributions may be published, no doubt 
must arise as to what portions of the matter are submitted as original, and what 
portions are due to previous workers. Unfortunately this rule also is neglected ; 
and there are not lacking occasions on which a chemist or physicist, not being a 
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specialist in the particular subject of atomic structure, might be led to erroneous 
conclusions in this regard. 

Dr. Reynolds begins by presenting a particular view of atomic structure, with 
reference to the extra- nuclear electrons, and by relating this view to the periodic 
classification of the elements. He then discusses in this light the rationale of atomic 
associations (using the term in its widest sense), the oxidation and reduction of 
organic compounds, the action of chromophores, the emission and absorption- of 
radiation, the conduction of electricity through solids, and the phenomena of 
magnetism. In a final chapter he examines some of the difficulties inherent in any 
of the modem views of atomic structure, and puts forward views of the nature of 
electricity and ether. 

While much of what he proposes is not lacking in interest, unsoUndness sometimes 
occurs, as in the suggestion on p.22 to the effect that the phase-change from vapour to 
liquid may be due to a reversal of magnetic polarity in one of the paired shells of 
colliding molecules ; a view which is probably to be connected with his belief, 
expressed on the following page, that in liquids “ attraction prevails over repulsion." 
This last, of course, is simply not the case : all stable liquids require, like vapours, 
some external pressure to contain them in their existing volume, the mutual attrac- 
tions of the molecules being quite definitely insufficient to prevail over the repulsions 
— though it is true that the disparity is in general less for liquids than for vapours. 
Furthermore, it is a familiar fact that a gradual change from undoubted vapour 
to undoubted liquid can quite easily be brought about by proper experimental 
means without the appearance at any stage of a discontinuous change in properties 
such as would mark the sudden reversal of magnetic shells. 

With the above must be contrasted the much sounder view of liquefaction 
proposed on p. no. To this one could not bring any objection, save that it is in the 
nature of a speculation unsupported by much definite evidence ; an objection 
which, one fears, is only too applicable to a great part of the contents of the book. 


MEETINGS. OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, Decembkr 3. .Architects, Royal Institute of 
British, 9, Conduit Street, W. 8 p.m. Business 
Meeting. 

Chemical Industry, Society of, at Burlington House, 
W. 8 p.m. Dr, L. A. Jordan, “ Scientific Aspects 
of Paint Technology.” 

Electrical Kn^;ineers, Institution of, at the University, 
Edmund Street, Birmingham. 7 p.m. Mr. F, H. 
Rosen crants, “ Practice and Progress in Combustion of 
Coal as aoplkd to Steam Generation.” 

Engineers, So.::iet' of, at Burlingcon House, W. 6 pjn. 
Mr. F. H. Mackintosh ” A 'One Man’ Borehole 
Outfit,” 

Geograrhical Senriety, at the Aeolian Hall, New Bond 
Street, W. 8.30 p.m. Captain B. S. Thomas, ” The 
South-East Borderland of Rub’ al Khali.” 

Roval Institution, 21, Albemarle Street, W. 5 p.m. 
General Meeting, 

Victoria Institute, at the Central Hall, Westminster, 
S.W. 4.30 p.m. Dr. J. A. Fleming, F',R.S., ” Matter, 
Energy, Radiation, life and Mind/* 

University of London, at Bedford College for Women, 
Regent’s Park, N.W. 5.1;^ p.m, Prof, E. Allison 
Peers, ** A Century of Catalan Poetry (1829-1928).” 
(Lecture V). 

At King’s College, Strand, W.C. 5.30 p.m. Rev. 
H. Maurice Relton, “ Reconstruction of Dogma.” ” ^ 
Tuesday, December 4..ChadwicL Public Lecture, at 90, 
Buckingham Palace Road, S.W. 6.30 p.m. Mr. If, 
C. Adams, ” The Drainage of Basements and Low- 


Lying Areas and the Prevention of Damp.” 
Civil Engineers, Institution of, Great George Street, S.W 
6 p.m. 

Colonial Institute, at the Hotel Victoria, Northumberland 
Avenue, W.C. 8.30 p.m. Address by Mr. J. B. 
Walker on *’ eeki.ig Successful Sett ers,” 

Electrical Engineers, Institution of, at the Technical 
College, Leicester. 6.45 p.m. Mr. H. Cotton, 
“ Polyphase Commutator Motors and their Appli- 
cation.” 

Manchester Geographical Society, 16, St. Mar^r’s 
Parsonage, Manchester. 7.30 p.m. Colonel Sir 
Charles F. Close, ” Some Asi:>ects of the Work of the 
Ordnance , Survey.” 

Metals, Institute of, at Armstrong College, Newcastle- 
on-Tyne. 7.30 p.m, Mr. A. G. Lobley, ” Electric 
Furnaces.” 

Royal Institution, 21, Albemarle Street, W. 5,15 p.m. 

Sir W'illiara Bragg, " Diamonds,” (Lecture UI). 
Transport, Institute of, at the University, Bristol. 
5.40 o.m. ’Mr. F. R. Imison, " .Staff Organisation for 
Road Transport.” 

University of London, at King’s College, Strand, W.C. 
5.30 p.m. Sir Bernard Pares, “ Contemporary 
Russia.” (Lecture IX). 

At University College, Gower Street, W.C. 6.30 p.m. 
Mr. Percy Dunsheath, “ High Tension Transmission 
of Power.” (Lecture IV), 

At Westfield College, Hampstead, N.W, 5.15 p.m 
Mr. Humbert Wolfe, “ Verse and the General Reader.” 
Wednesday, December 5.. Analysts, Society of Public, 
at Burlington House, W. 8 p.m. (i) Mr. A. Scott 
Dodd, " The Natural Occurrence of Boric Acid in 
Fruits.” {2) Messrs. John Evans and A. 0 . Jones 
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" Chenxical Tests for Drunkenness.” (3) Messrs. C. 
A. Adams and J. R. Nicholls, ‘'The Analysis oi 
Mixtures containing Acetone Ethyl Alcohol and 
Iso-propyl Alcohol,” (4) Mr. J, R. NieboUs, ‘‘The 
Specific Gravities and Immersion Refractoiueter 
Readings of Dilute Mixtures of Acetone and Water.” 
(5) Mr. J. J. A. Wijs, ” The Wijs Method as the Stand- 
ard for Iodine Absorption.” 

Civil Engineers, Institution of. Great George Street, S.W. 

6.30 p.m. 

Electrical Ivngineers, Institution of, Savoy I’lace, W.C. 

6 p.m. Meeting of Wireless Section. 

Gtx)logica 1 Sotucty, Burlington House, W. 5.30 p.m. 
Mr. J. Walton, ” Recent Improvements in the Tech- 
nique of Examining Fossils, and their bearing on the 
Nature of Fossilization ” ; I)r. K. S. Sandford, “ 1 he 
Erratic Rocks and the Age ot the Southern Limit of 
Glaciation in the Oxford District.” 

Heating and Ventilating Engineers, Institution of, at 
Caxton Hall, Westminster, S.W. 7 p.iu, Mr. Stanley 
Hopkins, ” Constant Pressure Tliennal Storage.” 
Literature, Royal Society of, .:, Bloomsbury Squan-, 
W.C. 5 p.m. 

Mechanical Engineers, Institution of, at Liverpool. 
Mr. W. A. Benton, “ Weighing Machinery.” (Joint 
Meeting with Liverpool I'.ngineering Society). 

At Mappin Hall, Sheffield. 7.30 p.m. Prof. Dr. F. 
C. l.ea, Chairman’s Address. 

Metals, Institute of, at rfiomas’ Cafe, High Street, 
Swansea. 7 p.m. Mr. R, M. Doidg<‘, ” Refractories.” 
Microscopical Society, 20, Hanover Stiuare, \\’. Meeting 
of Biological Section, 

North-East Coast Institution of Engineers and Ship- 
builders, at Bolbec Hall, Newcrastle-on-Tvne. 7.15 
p.m. Mr. H. A. Morham, ” Feed Water Heaters,” 
Public Health, Royal Institute of, 37, Russell Square, 
W.C. 4 p.m. Dr. R. Fortescue box, ” Rheumatism 
in relation to Industry.” 

United Service Institution, ^^'hitehall, S.W. 3 p.m. 
VVirig-( omniaiiclcr R. B, Maycock, “The Employment 
and Development of Flying Boats.” 

Universitj' of London, at King’s College, Strand, W.C. 

3.30 p.m. Dr, R, Ruggles Gates, “ The Indebtedness 
ot Industry to Pure Science.” (Lecture VI 11 -“The 
Relation of Botany to the Grain, Rubber aiul Cotton 
Industries.”) 

At the Ixtndori School of Itconomics, Houghton 
Street, W.C. 6 p.m. Captain Vaughan, Demon- 
stration of the bdlis Book-keeping Machine. 

At the School of Oriental Studies. Finsbury Circus, E.C. 
5.13 p.m. Prof. Dr. J. Percy Bruce, “ Liu Pang ; one 
of China’s Rebels,” 

At University College, Gower Street, W.C. 3 p.m. 
Dr, Camillo Pellizzi, “ La Lirica del Paradiso.” 
(Lecture V’). 

5.30 p.m. Prof, A. E, Richardson, “ The Housing of 
Books.’ 

-Vt the University Union Soi iety’s Rooms, Malet 
Street, W.C. 5.30 p.m. Dr. Dragutin Subotie. 
“ Tlie History ot .Serbo-Croat and Slovene Literature 
m the iqth Century.” (Lecture li. 

Tjidksday, Dkcemuek 6. . Aeronautical Society, at the 
Royal Society of Arts, Adelphi, W.C. 6.30 p.m. 
Capt. A. P. 'J’hurston, D.Sc., “ Control of Aeroplanes 
by Alulas.” 

•Antiquaries, Society of, Burlington House, W, h.30 p.m. 
Chemical Society, Burlington House, W. H p.m. 
(i) Mr. U, R. Evmus, “ Tlie Mechaidsra of Corrosion.” 

Messrs. E. H. Farmer and W, D. Scott, ” Properties 
of (.'onjugated Compounds.” Part V^L — “ The 
Dibromination Products of Cyclic Butadienes.'” (3) 
Messrs. K. V. Bell and G. M. Bennett, “ The Stereo- 
isomerism of Disidphoxides and ndated* Substances,” 
J^art IV. — “ Di- and tri-sulphoxides of Trimethylene- 
trisulohide.” (4) Messrs, G. M. Bennett and G. H, 
Willis, “ The Structure of Organic. Molecular 
Compounds.” 

Chemical Engineers, Institution of, at Burlington House, 
V\'. Conference on Drying. 10.30 a.m. Mr. S. T. 
C. Stillwell, “ The Seasoning or Dr>ing of Timber” ; 
Mr, A. T. Henly, “ Tunnel and Stove Drying.” 2.30 
p.m. Mr. J. A. Rea veil, “ Film and .Spray Drying ” ; 
I*rof. J, W. Hinchlcy, “ Drying by Pressure.” 
Electrical Engineers/Institution of, Sayoy Place, W.C. 
6 p.m. Messrs. A. E. Foster, J’. G, Ledger and A. 


Rost'.n, “ The Continuously Loaded Submarine 
Telegraph Cable,” 

L.C.C. The Geflryc Museum, Kingsland Road, E. 7.30 
p.m, Mr, W. S, Sparrow, “ Enghsh Furniture and 
Woodwork from 1730 to 1800.” 

Mechanical Engineers, Institution of, at the Hotel 
Metropole, lajeds, 7,30 p.m. I’rof. Dr. F. C. Lea, 
Chairman’s Address, 

At Glasgow. General Discussion on " Steel Ca-stings.” 
point Meeting with Scottish Branch, Institute of 
British Foundrymen). 

Refrigeration, British Association of, at the Institution of 
Mechanical Engineers, Storey’s Gate, S.W, 5,30 
p.m. Dr. Fixer Grilliths, “ Research Cairied out for 
the Engineering Committee of the Food Inve.stigation 
Board during 1927.” 

Royal Institution, 21, Albemarle Street, . 5.15 p.m. 

Sir R. Paget, “ Human Speech and Exjiression by 
Gesture,” 

University of London, at Bedford College for Women, 
Regent’s J’ark, N.VV'. 4,13 p.m. Prof. Eccies, 
“ J’ierre Corneille.” (In French). (Lecture X), 

.‘\t King’s Ciollege, Strand, W.C. 3.30 p.m. Mr. 
C. H, Driver, “ Morelly and Mabby.” 

3.30 p.m. Mr. Ifor L. Evans, “ Modern Koumania : 
Economic Reconstruction.” 

.At University College, Gower Street, W.C. 5.15 p.m. 
Prof. J. Iv. G! tie Montmorency, “ 'I'he Barbarian Codes 
as illustrating Social Life in ( eiitral and South-Western 
iiuropo from 430-730 A.D,” (Lectui'e V’l). 

.5-30 pnu- Prof. K. Couplantl, “ 'The After Effects of 
the American Revolution on Britisli Policv,” (Lecture 
HI). 

8.30 p.m. Miss Margaret .A. Murray, “ Art and Archi- 
tecture of Ancient Eg yf)t,” (Lecture 1 1 1 ). 

.At tliy C}nivci-sity Union StM'iety’s Rooms, Malet 
Street, ,C. 5.30 p.m. Prince D, Soyatopolk 

Mirsky, “ Tolstoy,” (Lecture IX). 

Victoria and .Albert Museum, South Kensington, S.W. 

5.30 p.m. Mr, Eric Maclagan, “ Michael Angelo.” 
Friday, Decii.mbkk 7, .C^liemical Engineers, Institution of, 

Burlington House, W. Conference on Drying. 

10.30 a.m. Mr. T. J. Horgan, “Rotary Dryers”; 
Mr. C,. VV. Riley, “ Vacuum Drying.” 2.30 p.m. 
Dr. S. G. Barker, “ I'he Hygrosi'opic Nature of Textile 
I'ilnes ” ; Mr. B. j, Gwen, “ 'J'ho Drying of Agricul- 
tural Products”; Mr. A. Cdiai*nian Barnes, “Some 
Drying Problems in Troi'ical Africa.” 

Chemical Industr> , Society of, at the Geographical Hall, 
Manchester. 7.30 p.m. Dr. Aner, “ CoUoid-Chemic^il 
Changes in Rubber and other Unsaturaled Organic 
Compounds.” 

Engineering Inspection, Institution of, at the RojaJ 
Society of Arts, .Adelphi, W.C. *3,30 p.m. Mr, C. 
H. Faris, “The Application of bdectro-Deposited 
Metals to Enginwring.” 

Geologists’ Association, at University College, Gower 
Street, W.C. 7.30 p.m. Mr, J. G. C. Leech, “ vSt. 
Austell Detritals.” Mr, II. G. Smitl), “ Some Features 
of Coniish Lamprophyres.” 

Junior Institution of Engineers, at the Royal Society 
•Arts, Adelphi, W.C, 7.30 p.m. Lt.-Col. J, T. C. 
Moore- Brabazon, Presidential Address, “ I lie Future 
of Coal in relation to Indu.stry.” 

Mechanical Engineers, Institution of, Storeys’ Gate, S.W . 
7 p.m. Mr. FL T. Elboume, “ Marketing baiginecring 
Produc ts Overseas.” 

North-Fiast Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Newcastle-ou-Tyne, 
0.30 p.m. Mr. K. O. Keller, “ Combustion and its 
Difficulties in Marine Oil Engines.” 

Philological Society, at University C'oliege, Gower Street, 
W.C. 5.30 p.m. Prof. Dr. F. W. Thomas, “ Weak 
R. in Central Asia.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Dr. Sydney Smith, “ Babylonian Amulets.” 

5.30 p.m. Sir Mark Hunter, “ Shakcispeare’s Clowns," 
At the University Union Society’s Rooms, Malet 
Street, W.C. 5.30 p.m. Dr. Otakar Odlozilik, 
“ England and Bohemia.” (Lecture I). 

Saturdav, December 8,. L.C.C. The Horuiraan Museum, 
Forest Hill, S.E. 3.30 p.m. Mr, Rol>ert Aitkcn, 

. ** Life and Traditions in the Spanish Rioja.” 

Royal Institution, 21, Albemarle Street, W. 3 p.m., 
Mr. Walter Bayes, “ The Gulf between Painter and 
Public.” 
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NOTICES. 

NEXT WEEK. 

Wednesday, December i2TH. at 8 p.m. (Ordinary Meeting.) G. G 
Blake, M.I.E.E., F.Inst.P., “ Applications of ElectriciW to Medical Practice." 
Sir Oliver J. Lodge, M.A., LL.D., D.Sc., F.R.S., will preside. 

Friday, December 14TH, at 4.30 p.ni. (Dominions and Colonies Section.) 
The Right Hon. Lord Olivier, P.C., K.C.M.G., C.B., LL.D., ‘'The 
Improvement of Negro Agriculture." Dr. Arthi r William Hill, C.M.G., 
Sc.D., F.L.S,, F.R.S., will preside. 

FOURTH ORDINARY MEETING. 

Wednesday, November 28™, 1928. The Right Hon. Thomas Wiles, 
P.C., in the Chair. 

A Paper on " The Port ol London ” was read by Mr. J. H. Instill, O.B.E., 
( ommercial Manager, Port of London Authority. I'he paper and discussion 
will l)(‘ published in the Journal on December 28th. 


DR MANN JUVENILE LECTURES 
Under the Dr. Mann Trust, Captain Sir Arthur Clarke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for children on " Ships and 
Lighthouses " at 3 p.m. on Thursday, January 3rd, and Thursday, January 
loth. The lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows ; — 

Lexture I — The Story of the Ship.— This will tell the story of the ship, 
from the far oft times of the British coracle down. to the present day. The 
slides will show the development of the merchant ship and the battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
story win tell how our life in these islands “ rOvSe not, grows not. comes not save 
by the sea." 
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Lecture II . — Lighthouses. — This will tell how the lighting of our coasts 
began, how it has grown, and who directs it. It will describe the tower, the 
illuminant, the changes from coal and wood in an open brazier to oil and 
electricity, and the coming of directional wireless. It will deal with the lives 
of the watchers in the lonely rock lights, and show the service that the lighthouse 
keeper and lightshipman render to the sailor. 

Special tickets are required for these lectures. A sufficient number to 
fill the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
Fellows wlio desire tickets are requested to apply to the Secretary at once. 


PROCEEDINGS OF THE SOCIETY. 

THfRI) ORDINARY MEETING. 

Wednesdav, November 2 isj , 1928. 

His Excellent V thi*. Swedish Mixistek in the Chair. 

The Chairman said he felt greatly honoured at being invited to preside over 
a meeting held in connection with the Royal Society of Arts, which had exercised 
such a great influence in the life of Great .Britain. The lecturer, Professor Stebbing, 
had just returned from Sweden, where he was sure he had made many friends, 
and he was confident the lecture would prove of very great interest. 

'Fhe following papc'r was then read : 

ITIHESTRV IN SWEDEN; ITS IMPORTANCE iO AND INFLUiCNCE 

ON (iREAT BRITAIN. 

By E. P. Stebbinc., M.A.. E.L.S., F.R.S.lt., 
lYo^<^ssor (d Forestry, University of iulinburgli. 

Some years ago during the NN’ar, as an out('oine of in\’estigati<>ns J had been 
carrying out for several years into the timber resources of the W orld, especiallx' 
the resources in soft woods, I had occasion to write two papers, the one dealing 
with the forestry resources of Sweden, and the other with those of Finland. 
In the short period of a decade and a half the forestry position of both countries 
has changed very considerably and in several interesting and important 
directions. 

Considerable attention has been recently drawn to Sweden, her forests, 
and forestry problems, owing to the enthusiasm and t'claf with which the 
Centenary of the State Forestry College was recently (October, 1928) celebrated 
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at Stockholm and the publicity given to the proceedings. Numerous delegates 
from foreign countries attended the celebrations, which were graced on several 
occasions by His Majesty the King and Their Royal Highnesses the Crown 
Prince and Princess ; and the delegates were afforded an altogether exceptional 
opportunity of making themselves acquainted with the position at which forest 
management has attained in Sweden at the present day. There are points in 
this management which appear well worthy of consideration by foresters in 
Great Britain. Whilst portraying, therefore, the efficient management now in 
force in Sweden an endeavour will be made to indicate directions in which, with 
suitable modifications, Swedish practices might be adapted to this country. 
.\ review of the present methods of management of the forests, interesting 
as that management, in its varying aspects, is at the present day, would be 
incomplete without touching upon the other important economic factors they 
[)resent. I allude to the great value to us and to our industries of the Swedish 
exports, which reach this country and have been coming to our shores and been 
absorbed by our industries in ever-increasing amounts during the past 60 years 
and more. 

The total land area of Sweden amounts to 102 million acres, of which 57')(, 
consists of forest land, exclusive of marshes, bog land, &c., covered with a more 
or less scattered tree growth (some of it analagous to the tundra of North Russia). 
The proportion of forest varies in the different parts of the country, to some 
extent being dependent upon climatic conditions. The country being 
elongated from north to south the climatic conditions are of a ruder type in the 
north, and growth, especially tree growth, correspondingly slower. The soils 
over this large area of forest country are scarcely suited for anything but 
forestry, consisting chiefly of stony moraine soil and, in certain localities, of 
fertile calcareous moraines and clays. As at present ascertained, the total 
forest area amounts to about 58 million acres. 

From the forestry point of view Sweden may be divided into three 
parts, Norrland (north), Svealand (central) and Gotaland (south). The 
State and other public forests are mainly situated in the north — 31^0 
compared with 13% and 8% respectively in the central and southern parts ; 
the largest forest owners are the private limited timber companies who 
own 35% of the forests in the north, 31% in the centre and 9% in the 
south; next come the large landlords with 1%, 9% and 11% respectively; 
lastly, the small landlords, including a large number of farmers owning small 
forests, with 33%, 47% (in north and central), and the large area of 72% of the 
forest tracts of the south. The case of these minor private forests or peasants' 
forests as they have been termed is of very considerable interest and will be 
dealt with subsequently. From this division in the ownership of the forests 
it follows as a natural outcome that the forestry work in Norrland and the 
greater part of Svealand is in the hands of, and is carried out by, the large 
exploiters, the State and the big timber companies who provide the bulk of 
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the timber, wood pulp, (icc., for export. In the south, forest operations are on 
a smaller scale, and are connected in the first instance with providing for the 
requirements of the much denser agricultural population to be found in this 
region. This does not mean that there is not a considerable area of forest in 
the south, the figures for area proportions from north to south being roughly 
13. 57 ^tnd 4.9. A large proportion of the latter area consists of young stands, 
and a knowledge of the large exports which vSweden has sent to this country and 
elsewhere during the last sixty years provides the reason. For the southern 
forests had to bear the brunt of the lumbering of the early days, and at tliat 
period commercial forestry or lumbering governed the policy of Sweden in 
order to provide the materials with which to supply her own important iron 
industry and to capture the European softwood markets. 

In addition to the forest area proper, there remain considerable tracts of 
mountain land and mosses and bogs in Norrland and areas of the latter in 
Svealand. The forest land areas in Sweden are consequently not regarded as 
fixed in extent. Whilst the private forest owner is allowed to clear, fell and 
bring suitable forest lands under agriculture, both the State and private owners 
are engaged in operations of great importance, and on an increasing scale, with 
the object of afforesting some of the peat and bog lands in the north and centre. 
The area of such lands considered .suitable to treatment amounts to 3,750,000 
acres. 

The forest flora of Scandinavia is well known, but it will be necessary to 
briefly draw attention to certain characteristics. The great Scandinavian 
timber belt, whicli stretches from Norway through Sweden, Plnland and North 
Russia into Northern Siberia, consists primarily of conifers, the softwoods 
comprised by the Scots Pine and European Spruce mixed with Birch and a few 
other hardwoods. In Sweden the dominating type is pine [Pinus sylvestris) 
and spruce (Picea excdsa), occurring either pure or in mixture. The hardwoods 
in comparison with this dominant type play a much smaller part. At the upper 
limit of the forest line in the northern mountains the birch (Betula alba) occurs, 
which has merely a protective value. Below and covering a large area of 
country stretching into Central Sweden the two conifers occur mixed with 
birch, aspen and alder in smaller and varying amounts, the first-named tree 
being the commoner. 'Fhe coniferous forest type stretches into the south of 
the country but several other hardwoods occur such as oak, beech, lime, elm, 
maple, ash and so forth. Travelling up from the extreme south, the beech 
region is passed through, in which the beech and oak form an important 
characteristic of the forests. Botanically speaking, the boundary between the 
northern and southern coniferous regions of the country is the northern climatic 
limit of the oak. Summing up, from the economic point of view, the coniferous 
species are the chief factor in any consideration of the forests of Sweden, with 
birch as a species of subsidiary value throughout the country. The growth of 
the conifers in the north is far slower than in the south, the average coniferous 
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rotation in the latter being 80 years, whereas it is roughly 160 years in 
the north. 

A factor to which consideration will be given later has an important present- 
day bearing on the proportion of the pine and spruce in the mixed forests of these 
two species. The pine is known in forestry as a light-demanding species, the 
spruce a shade-bearer — in other words, young spruce will stand a greater 
amount of shade from larger neighbouring trees than pine. Up to 
comparatively recently the pine had a greater economic value than the spruce. 
There have been, however, some important changes in connection with markets 
and exports during the present century. 

The sawmill industry still remains the largest cQn.sumer of timber in various 
forms. The most characteristic feature in economic development of recent 
years, however, is the gigantic expansion of the wood-pulp industry, a factor 
not without its importance to the press of this country. Sweden occupies at 
the pre.sent day the premier position amongst the sulphite-producing countries 
in Europe ; and its exports of wood-pulp are probably larger than those from 
any other country. The importance to Sweden of this position is readily 
perceivable. The wood-pulp industry is the foundation of her paper-making 
industries, and further, it affords a valuable economic support both to the saw- 
mill operations in utilising waste, and, even more important, permits of adequate 
and ref)eated thinnings being made in the yoimg woods, since the material 
therefrom is saleable. 

Some curious facts have come to light on the subject of the variations in the 
proportions of the population of Sweden employed in the different industries. 
A considerable decrease in the numbers employed in agriculture took place 
hetween 1870 and 1920, in spite of the area cultivated increasing by 50%. 
The decrease is attributed to the increased use of machinery in agriculture. 
The following figures for the populations employed in agriculture, industries 
and commerce and in the Public Services and professions between 1751 and 1920 
are not only of interest, but have some significance for Great Britain. The 
ligures are given for percentage of popndation : i. Agriculture ivith kindred 
industries (forestry, Ax.), year 1751, 80% ; 1840, 81% ; 1870, 72% ; 1900, 
54 ‘/o '> 1920, 44%. 2. Industries and Commerce, year 1751, 10% ; 1840, 

11%; 1870,20%; 1900,39%; 1920,51%. 3. Public services and professions 

ancLother trades, 10% \ 1840,8%; 1870,8%; 1900,7%; 1920,5%. 

The above figures are of interest from a two-fold point of view, if we omit the 
fact that bureaucracy appears to be on the decline in Sweden. Firstly, fifty-one 
per cent, of the population is employed in industries, the most important of 
which are those connected with the forests and their output. Secondly, 
forty-four per cent, of the people are employed in agriculture and kindred 
industries, chiefly forestry. Three-fourths of the arable land in Sweden is 
in the hands of small landlords, and the bulk of the agriculture is carried on by 
the landowners themselves or the members of the family. This has brought 
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about the closest connection between agriculture and forestry ; for, as yv'dl be 
shown later, a considerable proportion of the agricultural labour, including 
the small proprietor of a farm and his family, is employed in the forests for 
part of the year, especially during the winter lumbering operations. 

Before dealing with some interesting sylvicultural aspects of the Swedish 
forests and developments in extraction and conversion of the forest produce, 
a brief glance at the historical development of the conservancy of the forests 
will be necessary. 

From an early date the recognition of the value of a forest law made its 
appearance in Sweden ; for laws of this type existed in the latter half of the 
sixteenth century. The main basis of these laws, which only applied to parts 
of the country, was to impose restrictions upon the owners’ right to dispose of 
certain types of forest in their ownership, mainly protection forests. 

The real commercial development of the forests took place during the latter 
half of the 19th century. Throughout this period the commercial interests 
became more and more powerful, and the efforts which had their origin with 
Israel Adolf av Strom, who was the founder of the State Forestry Institute 
(now the State Forestry College), in 1828, and advocated the introduction of 
scientific conservation methods, were gradually overborne ; for the official 
classes representing the State to a more or less extent, backed up the timber 
companies (who had acquired a considerable portion of the more valuable 
forests, chiefly by purchase from the farmers), in their efforts to obtain a pre- 
dominating position in the European soft wood markets. To vSome extent this 
expansion of the timber and wood-pulp trade had been beneficial, for it had 
opened up and exploited large tracts of forests which had previously been 
unexpioitable. 

The lumbering of the forests, which was proceeding on an enhanced scale 
year by year, led on the one hand to a revival of interest in systematic and 
scientific conservation, whilst on the other hand it began to be perceived that 
the increased exploitation was threatening the future of the forests as a whole. 
The Government became alarmed at the position which had arisen, and a 
Committee was appointed in 1896 with instructions to ref)ort on the steps to be 
taken, by way of legislation, to institute some control over private forestry 
throughout the country. Discussions took place for some years, but it was not 
till 1903 that a general forest law was enacted which came into force in 1905. 
The basis of this law was the enactment that the fellings made in forest areas 
must be replaced by new young crops within a reasonable period. Considerable 
progress was made under this law, but the outbreak of the Great War led to 
enhanced demand and greatly increased fellings to take advantage of the 
extraordinary prices prevailing. Ta a certain extent, in the interests of the 
prosperity of the country, some of these extra fellings were justifiable, but 
they brought to a head the danger facing the forests as a whole and the future 
of half the trade of the country. Some provisional forest legislation was 
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passed during this period, chjiefly aimed at the pro^ction from felling of the 
younger age classes in the forests. 

The general forest Act of 1905 applied to the whole of the country where there 
were no special forest laws (chiefly having reference to mountain protection 
forests and coast forests), in force. The main basis of this Act was to secure 
satisfactory regeneration of felled areas. Separate bodies termed Forest 
Conservation Boards were formed, one for each revenue district (county) in all 
parts of the country subject to the Act. These Forestry Boards consisted of 
3 members, one being appointed by the Crown as Chairman, a second by the 
County Council, and the third by the County Agricultural Society. Each Board 
had under it a fully trained forest officer termed the County Forester with a 
number of Assistant Foresters (or Rangers), and Woodmen or overseers under 
its orders. 

In 1924 the total staff under the Boards comprised 34 County Foresters and 
205 County Rangers, and 18 Seed Extracting Superintendents, 40 office clerks 
and a strong staff of woodmen. The Boards were given, each in its county, a 
remarkably independent position, thus enabling them to adapt their activities 
to the existing local conditions. They are, in fact, responsible for the enforce- 
ment of the provisions of the Act whilst at the same time having the authority 
to advise and assist in the proper management of all areas of forest within their 
jurisdiction. The 1905 Act was amended in 1923 by the Forest Conservation 
Law, which only permits fellings to be made in the younger age classes of the 
forest in the form of properly marked thinnings. The Boards were also granted 
powers to prevent fellings for sale purposes being made on such a scale that 
Estates might not be able to provide for their own timber requirements in the 
future. 

The outcome of these Acts and the enlightened but firm manner of their 
application carried out by the various Boards, combined with the advice they 
have tendered, has resulted in a great improvement in forest management 
throughout the country. Especially has this applied to the small areas of woods 
some no more than 75 acres in extent, in the ownership of farmers (the farm- 
forests as they are termed), some of which are reported to be excellently 
managed. 

The money grants made to the Boards to enable them to carry out the duties 
allotted to them are obtained by a special tax of 1.3 per cent, on the stumpage 
value of the timber. Perhaps one of the most valuable results of the work of 
the Boards is to be found in that important matter of selecting the trees for 
annual or periodical fellings in a wood. It is said that more than half the timber 
now felled in private woods, more e.specially in those of the farmer-owners, only 
takes place after the trees have been selected and marked for felling by the 
officers of the Boards. It will be evident that the Boards, owing to their 
composition, have at their back the County Councils and Agricultural Societies 
of the particular County they represent. The sj^ecial and varying forestry 
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conditions of different counties can therefore, within the limits guiding *tlie 
forest policy for the country as a whole, be given full effect to. 

It may be suggested that in the position to which forestry in Great Britain has 
attained at the present day, the methods to which Sweden has gradually 
arrived, after passing through a period of grave danger to her forests, merit a 
careful study and consideration. If we omit for the present the recently 
formed plantations and Crown forests, the rest of the woods in this country are 
in private ownership. Many of these are in a poor condition and, owing to 
changes in ownership occasioned by the heavy death duties and the burdens of 
the Great War, stand in a perilous position. To the forester the position of 
these woods, occupying a forest soil which, however impoverished, offers 
greater possibilities than the afforestation of bare lands, must be fraught with 
the gravest anxiety. Controversies in the j>ress have shown how varying are 
the conditions in the different counties, both in connection with the maintenance 
of existing woods and in obtaining and planting up bare lands. It appears not 
impossible that the inauguration of forestry in Great Britain, and that difficult 
matter of arousing the interest of the public in this important question might 
[progress with greater rapidity and a minimum of friction if the lines upon which 
County forestry has been imp)roved in Sweden were carefully studied with the 
object of making a trial in Great Britain of such as were suitable. 

The Swedish Forest Acts have not had the same importance to the manage- 
ment of the larger p^rivately owned forests. Here, as in the case of the State 
forests, owing to the large capital involved, the introduction of a more rational 
management combined with the regeneration of cut areas had made its 
appearance in the early years of the present century. The expenditure so 
incurred has been necessitated if the concerns are to be kep^t on a working 
basis, so far as the provision of the raw material for the mills, dec., is concerned ; 
it has also been rendered possible by the improved facilities for marketing the 
smaller classes of timber, particularly for wood-pulp). The research work which 
has been instituted both by the State and some of the larger timber companies 
has also led to better management in the forest and improved methods of 
exploitation, combined with the employment of men trained in the science of 
forestry. In other words, there has come about a close association between the 
practical commercial timber man and his scientifically trained forest confrere ; 
and it is admitted on either side that both have gained enormously through the 
association. 

An important economic factor already alluded to has necessitated a 
reconsideration of the degree of commercial importance of the chief sp>ecies of 
the Swedish forests. Up to comj^aratively recently, the Scots Pine was the most 
valuable sp>ecies since it p^rovided the best-priced material for the sawmills. 
It had therefore been favoured from the sylvicultural point of view in regenera- 
tion work at the expense of the spruce, both in naturally regenerated areas and 
for new afforestation work. Owing to the enormous development of the wood- 
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pT^lp indii&try, spruce is now in greater demand, and, further, in Southern 
Sweden the spruce produces a larger volume to the acre. The spruce is, 
therefore, where locality factors are suitable, economically the most profitable 
crop to grow at the present day. 

Another development is in connection with the bircli previously regarded, 
owing to its encroachments in the coniferous forest, as a forest weed, as is so 
often the case in Great Britain. Investigations which have been carried out 
in connection with forest soils have proved, for Sweden at least, that birch has 
a very favourable influence on the improvement of the soil factors, a quality 
which is now regarded as of high value, especially in the soils of Norrland where 
there is so much raw humus. As will be shown subsecpiently, birch has by no 
means so useful a role in the south. Here it has taken possession of considerable 
tracts felled in the seventies and eighties of last century at the expense of the 
conifers which should be occupying the area. 

It has been already shown that the supervision of the forests and of forestry 
work generally in the revenue districts is under the Forest (Conservation Boards. 
The management of the State Forests is under a different Authority, the Forest 
Service Board with Headquarters at Stockholm. These forests comprise 13 
Inspection Areas with 140 districts divided into b25 ranges ; the area of the 
district varies with the importance and intensity of management of its forests. 
The seven most northerly inspection areas include nine-tenths of the State 
Forests. The State Service also manages the municipal and otlier public 
forests and the ecclesiastical forests. It abso controls the management of the 
forest areas in the north which are under the special laws. 1 'he State forests are 
all under Working Plans, the calculated annual possil)ility or yield under these 
plans requiring the sanction of the headquarters Board. Rates and taxes an^ 
paid on the State Forests. 

It is now proposed to glance at .some of the sylvicultural aspects in the 
management of the forests. We may start from the general proposition that 
the aim of every Swedish forester is to obtain his new crop of young trees, after 
felling the mature one, by means of natural regeneration, b'or many rea.sons, 
this is not, at present, always possible and artificial work by sowing seed or 
planting has to be resorted to. 

For the purposes of the sylvicultural treatment in force Sweden may be 
divided into two parts. On the large forest estates in the southern portion 
(i.e., South of the River Dalalven), the forests were either clear felled and 
regenerated artificially or treated under a shelter wood compartment metliod, 
under which a percentage of the trees are left standing over the area to provide 
seed for the development of the new crop. The clear fellings were often made 
over excessively large tracts, and the subsequent artificial regeneration work 
was said to have been done with seed or plants of doubtful origin and unsuitable 
to the locality. It is probable also that the inclement climate and excessive 
exposure exerted a considerable influence on the poor results attained. This 
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has now become recognised, and where clear felling is still resorted |C|?,t}ie 
felled in any one spot are greatly restricted in size, in order that they niay 
become regenerated either naturally by seed blown on to the area from the 
adjoining standing forest or by direct sowing, the ground where necessary being 
cultivated with a plough or other means. The expensive method of planting 
with nursery raised plants, practically the only method at present in. force in 
Great Britain, is only adopted when the far cheaper methods are impracticable. 
Wlien the new crop is obtained by leaving seed trees standing on the area the 
number so left is greater and follows the practice in other European countries 
where this method is well understood. Moreover, the increased value of the 
spruce, which stands more shade than the pine, has facilitated the introduction 
of the well known Continental methods, with suitable modifications such as the 
French modern jardinage and Gayer 's and Wagner’s strip methods, the latter 
still under trial. Artificial work is now greatly restricted and when adopted 
perforce is rendered as cheap as possible by labour-saving devices, strict 
attention being paid to the origin of the seed (chiefly used), or plants. 

In Norrland in the North with the exception of the coastal districts and the 
lower portions of the large river valleys, where forest conditions approximate 
more nearly to the part of the country dealt with above, the position is very 
different. Here there exist large tracts of overripe forest producing but little 
increment. These forests are situated in the upper and interior parts of this 
northern region covering large areas. The problem before the forester, chiefly 
the State forester (for these are mainly State forests), is how to convert this 
forest type into a more p^rofitable one. Research work on a considerable 
scale has been instituted with the object of endeavouring to solve this problem, 
So far the investigations tend to show that the seed of the pine of those regions 
possesses in certain years very little or no germinating power ; tliat artificial 
work with pine in past years has usually been a failure ; and that the chief 
caTise of failure in the present condition of the forests must be looked for in the 
condition of the humus layer which, under the extremely bleak climatic con- 
ditions, undergoes little change, and may be characterised as a bad type of raw 
humus. Consequently the experiments now being conducted have relation to 
different types of felling made with the object of ascertaining the best way to 
bring about the decomposition of this raw humus layer ; to break up, in other 
words, the stagnant condition of the forest soil by promoting activity. It is 
recognised that once this condition has been brought about, artificial regenera- 
tion work will have to be resorted to. A point of great interest and importance 
which has come out of these investigations, in the words of the Swedish writer, 
is the following : — “ That pine ” (he is writing of the seed in the north) is 
extremely susceptible to removal from one climatic area to another, even if 
the difference in temperature is very slight.” 

It is said that from 15 to 20 per cent, only of the areas felled annually are 
artificially regenerated either by direct sowing or planting ; the remainder 
being naturally regenerated. 
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The thiilnmg of the woods now in force in Sweden is on a far higher plane than 
formerly. This has been greatly assisted by the demind for smaller dimensions 
of trees, especially for wood pulp. The demand for pitwood for the British 
collieries has, of course, existed for a long period. The average period of 
repetition of thinnings in the forest is now 10 years, but it is considered that 
under some conditions the period might be reduced to 5 years. 

Even in the comparatively new work of afforesting the bare heaths and so 
forth, Sweden is paying particular attention to costs. Since a considerable 
part of this work is being undertaken by the trained exp>ert foresters employed 
by the large companies, the fact that expenses are kept down and direct sowing 
is preferred where practicable to the more expensive formation by planting 
out plants raised in nurseries is understandable. 

We find then that the work of creating new forests on the considerable areas of 
heaths and marsh and boggy ground forms no unimportant part of the forestry 
business in the country. This work is being mainly carried out by the State 
lM)rest Service and the large timber companies, but smaller proprietors are 
following the example thus set. The drainage of swampy forest ground, in 
order to obtain a good forest crop, has greatly attracted the interest of the 
smaller proprietors. The correct method of laying out and cutting forest 
drains and ditches has been brought to a high art during the last twenty years. 
Something over 3,000 miles of forest drains were cut throughout the country in 
T925 — ^ considerable portion by the big timber companies. Exotics are being 
used to some extent, but the work is chiefly confined to spruce and pine. 

In connection with our afforestation programme in Great Britain, a point 
w hich it would apj)ear requires serious consideration is the cheapening of the 
|)resent high cost in formation of the plantations. The idea of formation by 
direct sowing has received but scant recognition by those responsible in this 
country. And yet w^e find it forming the main basis of similar work here in 
Sw^eden, and the same is the case in France where large areas in Auvergne and 
neighbouring districts of very similar a type to many existing in Great Britain 
are being afforested, b ranee would certainly never face the expenditure (even 
when the extra cost of netting against rabbits is deducted) w^hich w^e are 
incurring per acre of new plantation formed at the present time ; and a study of 
the position in Sweden gives evidence of the same condition of affairs. 

As has been shown, the large landed proprietors owm but a small j;)ercentage 
of the forests. But these forests have been managed on scientific principles for 
a long period of years, and some of the best forests, the “show forests of 
Sweden, belong to the large landlords. It w^as this small body wdio first intro- 
duced a rational form of forest pasturage, which in the past has proved so 
destructive to the forests. 

There remain for consideration the farm -forests and their management. It 
is here that the Forest Conservation Boards have done such good work. In the 
main they consist of small woods dotted about the country-side ; the State 
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forests, as a matter of fact, include a not inconsiderable number of tbfe sib^ 
size and t3rpe. These farm-forests are of very ancient origin, although till 
recently their management was on primitive lines and the pasturage to which 
they were subject was often excessive. The area of a forest of this type, on 
an average for the whole country, amounts to about 75 acres. The larger ones 
yield timber, apart from the owner's requirements, for sale, the buyers being the 
big timber companies who have to purchase in the market to enable their 
sawmills to be kept running full time. Under the Forest Conservation Boards, 
the improvement in the management of the farm-forests has made greater 
strides with the big farm-forest owners than the smaller ones. The thinnings 
and major fellings are marked by the forest staff of the Boards, working plans 
are prepared and advice given on ail general details of management. It is 
held, however, that taking into consideration the period the Boards have been 
at work, the improvement in the management and the interest taken by the 
owners in the farm-forests as a whole has resulted in an advance which may be 
exf)ected to increase yearly. 

The farm-forests of Sweden and their method of management present, to 
my view, a problem of absorbing interest. As a result of death duties and the 
War, the break-up of large estates in Great Britain has resulted in the tenant 
farmers in many counties, especially in England, becoming the owners of their 
farms, and in many cases of the small woods standing within the perimeter of 
the farm lands purchased. The bulk of these woods are of broad-leaved species, 
oak, ash, elm, chestnut and so forth. These timbers have always had a value 
in this country both for structural and the finer cabinet, etc. , work ; and also to 
the people on the countryside. The Forestry Commission have not, as yet, 
shown little interest in these woodlands. Their present owners either have not 
the money or the knowledge to maintain them under a scientific management. 
And yet it is unthinkable that the public would witness their disappearance 
with any pleasure ; yet without careful attention many of them are doomed. 

Both in Sweden and in France and elsewhere in Europe methods have been 
introduced by which the efficient management of similarly owned woods has 
been made practicable, the continuance of their produce and the amenity and 
shelter they afford being thus assured to the population in their vicinity. It 
may be suggested that a study of these methods should enable us to find a way 
to preserve and make pay (or at the least cover the expenses of upkeep), the 
many beautiful woodlands scattered throughout the counties of this country. 
With the new position brought about in land ownership, this matter may be 
regarded as one of some urgency if forestry, as apart from mere afforestation 
work on bare lands, is to take its true position in the country. To those 
interested in this matter a study of the Swedish methods introduced during the 
last twenty years should prove of coasiderable interest. 

There remains for consideration, in connection with the Swedish forests, the 
practical factors relating to the amounts of available materials in the* forests. 
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and the exports of produce, in i>oth of which Great ^Britain has a considerable 
interest. It has been shown that in the interior of Noixland as also in Svealand, 
there are large areas of mature and over-mature timber. These forests are 
being exploited, and since the increment is deficient the annual fellings 
necessarily exceed the increment being put on. In the bulk of the finer forest 
areas it is held that the age classes are more normal; though here again, in 
view of the large fellings, often clear fellings over considerable areas, made by 
the big timber companies in the latter half of the nineteenth century, which 
areas it was found difficult to regenerate, it is probable that in certain tracts 
the younger age classes are in excess. In southern Sweden there is a shortage 
of the old age classes, owing to the heavy fellings of 30-40 years ago ; con- 
sequently in this region there are large areas of young forest in considerabk^ 
portions, of which birch is predominant amongst the conifers. 

These factors were well known, and with the object of obtaining statistics 
on the relation between growth and cutting, the Riksdag made a grant for a 
general survey of all the forests of Sweden. The survey was carried out by 
well known experts, and at the end of 1927 89^^ forests had been examined 
and reliable data obtained from the various districts. It is not considered 
that the survey of the remaining tt% will alter the figures acquired. Briefly, 
the results .show that on the 51,000,000 acres of good average forest soil so far 
investigated, there are 1,480,000,000 cubic metres of growing wood (measured 
over bark), not including hardwoods of less than 5 centimetre diameter at breast 
height. The cubic contents amount to 1,025 cubic feet per acre, of which 83.5^^ o 
are softwoods and the balance hardwoods. The total annual increment is 
calculated at approximately 50,000,000 cubic metres or about 30 cubic feet per 
acre. The distribution of tlie age classes throughout the whole country is as 

follows: -Blanks, 7% ; 1-40 3^ears, 23.7% ; 41-80 years, 34.1% ; 81-120 years, 

15.1% ; 121-160 years, ()% ; over 160 years, 

The volume of timber, as also the annual increment, is smaller than that of 
former calculations. But there is a better distribution of the age classes from 
which a permanent annual yield ma^^ be obtained than was anticipated. It is 
held, therefore, that it does not appear probable that Sweden will have to reduce 
her exports of forest produce generally, although botli tlie amounts coming from 
different parts of the country may change, as also “ the different groups of 
manufactures,'' an allusion, perhaps, to the fact that wood-pulp will displace 
timber in bulk of exports. It is also contended that, taking volume alone, the 
annual cut does not exceed the increment. It is admitted, however, that timber 
cutting is carried out on a large scale in the more favourably situated forests, 
whereas the increment being put on in the young woods will only be available 
for use (as timber) in the future. 

Apart from the State, and more important, the big Companies take a 
prominent place in .Swedish forest activities. There are some 160 joint stock 
companies owning forests, the largest one in possession of a company amounting 
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to 750,000 acres of good forest soil* In thes§ concerns forestry is tsombined 
with timber, pulp and iron industrial enterprises* Wood-working industries, 
including that important one, the match-making industry, also own 
forests. It is to these industries that the surplus produce from the farm- 
forests is sold. The larger forests owned by companies are in charge of 
fully trained foresters and are managed on lines similar to the State forests, 
the yearly fellings and thinnings being carefully marked by the trained officer. 
The latter is now-a-days, as we have seen, undertaking the work of afforesting, 
where possible, the waste marshy, etc., lands of the company’s property which 
were formerly left neglected. 

It is of interest to mention that the forest lands owned by the larger 
Companies were chiefly acquired after the middle of last century by buying the 
forests owned by farmers. Legislation has now put an end to this method of 
acquisition which, in most countries, is an unsound mode of land ownership. 

helling in the forest and extraction work to the conversion or exporting 
centres presents few^ difficulties in a country such as Sweden, where water 
facilities in the north and centre are abundant. Labour, mostly domiciled on 
farms in the vicinity of the forest, is abundant, and the farmers and their 
employees are conversant with forest work. The farmers bring their own 
horses with them when working in the forest. In the case of the State and 
large forests owned by C omj.)anies, a permanent staff is maintained throughout 
the year (supplemented when required), wffio occupy small tenant farms (small 
holdings), situated throughout the forests. Felling and transportation in the 
forests is paid by piece-work. In the northern and central parts of the country 
snow facilitates the transport of the timber to the waterways, and floating is 
the chief method of transport. In the south snow is less abundant, and water- 
ways are scarcer, horest produce is, therefore, taken by road to the railways 
and at times by canal, flie length of the w^aterways used for floating purposes 
amounted to 19,000 miles in 1927, about 450,000,000 solid cubic feet of timber 
being extracted by this means. The annual cost of floating this material 
amounted to 26,000,000 Kr. (approximately £1,450,000), or about one-seventh 
of* the cost by railw^ay for the same distance at existing rates. The distance 
from the forest to the w'aterways varies from 1-4 miles only. 

It must not be imagined, however, that these waterways were all naturally 
suitable channels for timber flotation. As a contrast to conditions in Norway, 
the gradient from the mountains to the low lying levels and the coast is 
comparatively gradual in Sweden and this facilitated improvement work. 
Large sums were devoted to the amelioration of the river and stream beds by 
blasting the rocks and so forth to enable the timber to be sent down with a 
minimum waste of time from the forest to the conversion and exporting centre 
and the minimum amount of waste from rock-breaking, &c. The presence of 
numerous large lakes also assists the floating by prolonging the period of high 
w*ater due to the melting of the snows in the spring. In the words of a Swedish 
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writer, the position is summed up as follows : — On the whole it may be said 
that a plentiful supply of timber of a high quality, a good demand from countries 
well situated from a transport point of view, a population well adapted for 
industrial requirements, and excellent transport channels, are the conditions 
upon which the export of forest products, which has been of such uncommon 
importance for the country’s economy, has been able to rely.” 

And, from the point of view of the professional forester, a very excellent and 
unusual combination of conditions they are, even with the recognition that 
Sweden, by a bold expenditure in the past, has enhanced their natural value. 

The chief factor governing Sweden’s large export trade in forest produce is 
to be found in the fact that there are about ten acres of forest and eight cubic 
metres of annual growth per head of population. It is for this reason that so 
weighty a proportion of Swedish industries are based on the forests and their 
produce. The value of the exports of pulp, paper, &c., rose from £19,400,000 
to £22,800,000 between 1924 and 1926, whilst wood goods of all kinds decreased 
from £15,900,000 to £14,300,000 during the same period. 

In the case of Europe, Sweden at present holds the premier place as an 
exporter of soft woods, both in amount and in the high grade of its products as 
placed on the markets. Of these exports Great Britain took 41 per cent, in 
1927 as against 32 per cent, in 1913. 

The great asset to the country is the amount of conversion of the raw^ product 
which is undertaken in the numerous sawmills situated either (and chiefly) 
along the coast of Norrland at the mouths of the chief rivers, or on the many 
lakes of the country. Most of these mills, some of which are of long standing, 
have been brought up to date so far as machinery, etc., goes. They used to 
be run by steam powder consuming the waste of the mill, l.atterly, how'ever, 
electric power (from water) is supplanting the old method, since much of the 
waste can now be used for pulp wood. An average Sw^edish export sawmill has 
an annual output of 7,000 to 10,000 standards (i standard — 1,980ft. board 
measure), but the largest have an output of from 30,000 to 35,000 standards. 
The produce is converted into deals, battens, boards, staves, box materials, 
laths, mouldings, 6 ic., a normal annual ex]:x)rt of these materials amounting 
to approximately 1,000,000 standards. 

Perhaps the factors wliich stand out most clearly from this review are, firstly, 
the belief that there will be no falling off of the exports, though so far as Great 
Britain is concerned, it appears as if there may be a dro]> in the larger timber 
sizes in a comparatively near future ; secondly, that a good conservative 
management is now in force throughout the country, under which there is every 
hope of introducing an effective management even into the smallest of tlie forest 
areas owned by the peasant farmers ; thirdly, and most significant, that the 
Company forest owners have realised that serious attention has to be paid to 
the regeneration and the correct thinning of their forest areas if tliey wash to 
maintain them in perpetuity as commercial forest propositions. 
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Lastly, Swedish forest officers, timber merchants and Government alike, h^ye 
recognised that if the output of the large forest area, upon which the life of the 
country and the livelihood of so large a proportion of the population depends, 
is to be maintained or increased, research work must be encouraged. Sweden's 
position as regards research in forestry is quite different from that of Great 
Britain, and she is justified in devoting considerable sums of money to this 
matter. She has a large area of forest in existence, her Government derive a 
certain income from the State forests, and a considerable number of important 
timber companies have a large capital invested in forest property. With the 
object of safeguarding this capital both Government and the large timber 
companies are annually making grants towards research. The Research 
Institute in connection with the State Forestry College, situated on the out- 
skirts of Stockholm, is supplemented by research centres maintained by some 
of the large timber companies on their own forestry estates, l^esearch work is 
thus decentralised on rational lines. 

The various bodies interested in Forestry in its various aspects in Sweden, 
find a common meeting place in the Swedish Forestry Association, founded 25 
years ago. It is held that this Society, as much as any tiling else, has brought 
together the landowner, the trained forester and the timber company representa- 
tives and has enabled the views held by each to be pooled and discussed, thus 
leading to a common recognition of the place each holds in the forestry firma- 
ment. That such a recognition exists is unquestioned. It is held that it is 
largel}^ due to the activities and energy of the present Chairman of both the 
College and the Association, that remarkable man Admiral Arvid Lindman, 
the present Prime Minister of Sweden. 

In conclusion, and at the risk of repetition, I would offer the suggestion that 
a study of Forestry management in Sweden at the present day offers several 
points meriting consideration by foresters in Great Britain. 

Two of major importance. The first, that experiments should be made on a 
considerable scale, and be persisted in, with the object of forming plantations by 
direct sowing on suitably selected areas instead of the costly plantings. And 
second, we have in existence nearly 3,000,000 acres of woods in this country, 
and the Cen.sus, recently published by the Forestry Commission, has shown us 
roughly the composition and condition of these woodlands. The remarks upon 
these woodlands which have appeared in Annual Reports by the Commissioners 
would appear to show that they attach but a small value to much of this area ; 
that in fact, they appear to view its disappearance, so far as a considerable 
portion of the hardwoods at least are concerned, with equanimity, or where 
conditions are favourable their replacement by conifers. Now one part of the 
forest capital consists of the soil, and this considerable area of woodlands covers 
a forest soil which, however depreciated by poor management, at least forms, 
it may be suggested, a more valuable item of forestry capital than that 
comprised in lands which have not carried crops of trees for a long period of 
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3^ears. A study of the methods by which the County Forest Conservation 
Boards in Sweden are safeguarding and improving the l^ge numbers of small 
woods in that country, should point a way by which we might solve the question 
in this country, and thereby save from disappearance a large proportion of the 
beautiful woods of oak, elm, ash and so forth which form a feature of the 
English countryside. 

In conclusion, I should like to express here a sense of my great indebt- 
edness to the Officers of the Swedish Forest Service and others for the 
kindly assistance accorded to us all in Stockholm during the Centenar}" 
celebrations. If a clear view of the position of Swedish forestry to-day 
has been made possible for the foreigner it is due to their ehorts. To 
Professor Tor Jonson, Dean of the Forestry College, our thanks are due 
for the beautiful forest views with which the lecture has been illustrated ; 
for he took great trouble in selecting the photographs from which the 
slides were made. 


DISCUSSION. 

'rnii Chaikm.'VN, in opening the discussion, said they had listened to a most inter- 
esting lecture, and he thought it would be agreed that the emphasis which Professor 
Stebbing had put on th(.‘ importance to Ungland of the administration of the Swedish 
forests was quite justified. As had already been shown, the prcxiuce of Swedish 
forests was of such importance to the people of these islands that the more this 
was realised the more anxious mu.st they desire to cultivate the best relations 
between the two countries. “ Wood conies first/’ was a saying that used to exist 
in the timber trade, and he wished to apply it in that connection. He thought 
that British requirements for spars, boards, tar, and the various kinds of forest 
produce, constituted possibly the earliest big trade with Sweden, l or some time 
Great Britain \Nas vitally dependent on the Swedish forests, and that was the 
case with all the northern European Powers which obtained the control of the sea. 
The Hanseatic lAuigue was brought to agreement with Sweden in order to get 
timber ; when Holland succeeded to the position of tlie leading sea power, she 
had the same experience ; and when bZngland rose above the horizon of the sea 
the same thing was reiieated. He noted, for instance, that Townshend in 1715 
wrote a letter to the King complaining that if the Admiralty was barred from 
acquiring the necessary stock of fore.st produce from Sweden then " it would be 
impossible for his Majesty to fit out any ships for next year, and the whole navy of 
England would be perfectly useless.” That statement seemed to give some evidence 
of Sweden having, unknowingly, taken a part in the building of the British 
Empire and the maintenance of the English fleet. At the present time statistical 
tables bore out the extent to which this country in other respects was dependent 
on the forests of Sweden. British imports from Sweden in per cent, of total imports 
w'ere as follows : — Printing and wrapping paper, in 1913, 22.8 per cent.; in 1927, 
24.6 per cent.; wood pulp, in 1913, 38.6 per cent.; in 1927, 36 per cent.; .soft wood 
(hewn and sawn), in 1913, 17.8 percent.; in 1927, 14.9 per cent.; planed or dressed 
timber, in 1913, 60.8 per cent,; in 1927, 61.5 per cent.; pit props, in 1913, 11.3 
per cent.; in 1927, 11.5 per cent. Those figures showed a constant progresssion 
of imports from Sweden, which was the more remarkable as the total imports of 
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those materials into England from all countries had greatly increased bet^^eeii 
1913 and 1927, the increase in paper being 27 per cent., in wood pulp 49 per cent., 
and in wood and timber 16 per cent. It was of great interest to know that the 
Swedish forests would not be exhaUvSted. As a matter of fact, the reverse was 
happening. They were increasing both in value and in area. They were better 
cultivated, and the population took a great part in the planting of the moors and the 
more or less barren land with seeds to grow new forests. Even the -school children 
were encouraged to take a part in the national campaign for afforestation. During 
the last thirty years Sweden had awakened the national consciousness in this respect. 
After the able lecture to which they had listened, it was not necessary for him to 
enlarge upon the subject, but he wished to say that, just as an Englishman loved 
the tree, so the Swede loved the forest ; and forests covered 57 per cent, of the 
land, i,c., an area double the size of England and Wales. It was quite remarkable 
to note that the best cultivated forests were in the hands of the C^vernment and 
the companies — in all, 45 per cent, of the entire country, of which 16 per cent, 
was State forest. They could thus feel quite sure that the British market had 
a steady and permanent supply of the important raw material represented in 
Svreden’s forests. With the increasing demand for timber, sulphite and pulp in 
the world that was a factor which ought to be taken into consideration. He was 
very pleased that the lecture had been given, and that it had been listened to 
with such great attention. It was a sign that the people on this side of the North 
Sea realised the great and growing interests they had in common with the people 
of Sweden, and which, he was convinced, would not cease to exist. 


Major John Cosgrove, D.S.O., M.C. (Forest Products Research Laborator\^) said 
they had listened with very great interest to Professor Stebbing, and he was particu- 
larly interested to hear about the splendid sylvicultural work in Sweden. In 
England and in other parts of the British Empire they were often confronted with 
the problem of growing timber suitable for marketing, and some of the pictures 
shown on the screen that evening indicated why Swedish timber was capable of 
finding a ready market in this country’' and of being so popular. They noticed that 
the trees were particularly straight and that the boles were well formed, so that the 
resulting timber would be straight grained and capable of good manufacture. 
He thought that that little lesson in itself was very important, and one which should 
be kept in mind in England, particularly in view of the fact that we were now invest- 
ing largely in afforestation work. In different parts of the Empire they were also 
obliged to give consideration to that question. He was also interested to see .some of 
the methods of transportation, which were cheap, and of course, peculiar to the 
country, and the very economical manner in which the Swedes carried out their work . 
The cleanness of the felling seen in the pictures indicated careful attention and true 
economy, which were laudable aspects of Swedish work. 

Mr. F. Parker Smith said that as a paper maker he had been very interested 
in the lecture. In igio he had the honour of being asked to read a paper to the 
Papermakers’ Association on the question of pulp, and he then went into the 
matter of Swedish supplies and also those of other European countries and Canada 
in relation to what could be done in this country. He would like to draw attention 
to one point. In 1910, they found from the reports of Professor Schlich 
that the actual consumption of timber in Sweden was then exceeding the growth 
by about 100,000,000 cubic feet ; and the last report showed that it was practically 
350.^^^>o,ooo cubic feet in excess, but there were indications, from the progress that 
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was being made in Sweden in encouraging growth, that it was possible to get the 
norrtial' production of timber in Sweden increased by 50 per Cent. This showed 
what a very large margin of increase was possible with care. When bile came to 
consider our own country in the light of Sweden, there were some 12,000,000 acres 
in England which were suitable for growing timber, and if this area was under 
timber, it would be posible, after paying all expenses, interest charges, labour, 
and the original cost of seeding, etc., to leave a profit of at least an acre per 
annum during the w^hole period of 60 or 90 years' growth of the trees. This was a 
very important item because an increase in sylviculture would result in the estab- 
lishment of other businesses which were ancillary to sylviculture and which would 
be of enormous benefit to the countr3^ 

It was estimated in 1910 that 11,000,000 acres would provide Great Britain with 
all the soft w(X)d she imported either in pulp or in paper. It took, roughly speaking, 
25,000 acres of timber to supply a continual growth of wood for 100 tons of paper 
per week. In England, while there was a good deal to be said for the small timber 
holdings, it was feared that the small beautiful woods which we saw might dis- 
appear, and the only way to overcome that was to copy the Continental method 
whereby a local Board laid it down that at least three trees should be supplied 
for every one cut down. The only way to attempt afforestation in this country 
was to take a whole watershed and plant that under the most approved methods, 
look after it tho^oughl3^ and then pass on to another watershed and control that. 
Some time ago he drew up a chart as to what it would cost to plant 150,000 acres 
per annum. At the time he was able to show by the figures given that every 
v^ighty years there would be, he thought, a profit of ;£i 00,000,000 ! That was an 
actual fact, but in connection with such large figures it was no use the matter 
being attempted by private persons. It must be done by Government action. 
One of the difficulties they were up against was that as soon as they planted any 
thing, rates had to be paid, and that if anybody planted a forest, there were at least 
two death duties in the life of that forest. These were some of the difficulties 
that had to be faced. It was necessary to recognise that land existed in England 
which could supply an enormous amount of timber, but which was going to waste 
increasingly every year. 

Professor Fraser Story referred to one or two points which impressed him 
during the lecture. He absolutely agreed with Professor Stebbing that what 
had been done in Sweden should encourage us to improve our methods in England ; 
and he ventured to go farther and say that Sweden set a good example not only 
to Great Britain but to the whole of the British Empire. It was conserving its 
fore.sts and regulating its fellings according to its annual growth in a manner that 
was not done in many parts of the Empire. There w'ere a few remarks of Professor 
Stebbing, more especially in regard to the operations of the P'orestry Commission, 
with which he could not quite agree. For example, the lecturer said in regard to 
direct sowing that this had received scant attention on the part of the Commission. 
He (the speaker) thought that was scarcely correct. It was true that they had not 
sown very large areas, but they were very much alive to the possibilities of tliat 
means of forming plantations. There was present that evening one of the officers 
who had been particularly active in advocating direct sowing in order to establish 
plantations. It was true that they w^ere doing that more in England and Wales 
than in Scotland, and Professor Stebbing might have received his impression from 
the northern part of the country. 

He thought that it must always be remembered that conditions in Sweden were 
really very different from those obtaining in Great Britain. It certainly w^as 
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true that they could, as it were, receive inspiration from the study of forestry in 
such a country, but it iv as only after the most careful investigation that they should 
adopt methods which were new from a country whose climate, soil and other condi- 
tions differed very considerably from our own. For example, there was the matter 
of natural regeneration. In Sweden they had a country which was under snow for 
many months of the year. The small seeds of the pine, spruce and other trees fell 
on to the sno\^^ and wer(' brought with the melting snow into the soil on the arrival 
of spring ; there was a much more rapid transition from winter conditions to summer 
conditions in Sweden than in this country ; the seeds germinated quickly and there 
was less growth of grass and weeds than we had ; in addition they had not the pest 
of rabbits. He did not hear any reference to rabbits in Professor Stebbing’s address ! 
These conditions made natural regeneration easier in Sweden and also in Finland. 
.Moreover, we had not many fine old conifer forests to restock as in Sweden. The 
operations of the Forestry Commission had to be carried out almost entirely on bare 
land. It was only right that, where there were standing forests in private hands, 
they should continue under private enterprise ratlier than that large sums of money 
should be spent merely in tlie taking over of tliese forests by the State, Rather 
should they afforest afresh the bare land, and in order to do this they must ob\'ious]y 
adopt some artificial method of sowing or planting. 

Mk. W. L. Tavlok said that to anyone interested in forestry in this country Mr. 
Stebbing’s lecture had been extremely interesting, for it was necessary* that one 
should know what w^as going on in European countries, especially Sweden, wdiere 
forestry had been a science for so many years. With regard to direct sowdng, the 
position was rather as Professor Stebbing had just said. The F'orestry Commission 
were stocking poor land ~ some of the poorest in this countr\' . They knew that they* 
could stock that land by planting, but they did not know with certainty that the>’ 
could establish plantations by direct sowing. Direct sowing, however, had been 
done in Suffolk, in Dorset, on the hills in South Wales and in Devonshire for the last 
seven years — a small amount each year because there had been no money available 
for heavy expenditure in that way, so largely experimental. The work had slumn 
promise, and he hoped that the method of direct sowing would be extended in this 
country year by year, as they got more experience. 

Dr. Rushton Parkj-.k remarked that Professor Stebbing had said nothing about 
disease in Sweden. He would like to know whether Sweden was fortunate enough 
to have no signs of disease in trees. 

Professor Stebbing, replying first of all to the last speaker, mentioned that 
Stockholm had not yet finished with its invitations to forestry countries and others 
interested, and next year it was going to have a conference on research work. 
Consequently, they might expect to hear a great deal about the research yvork 
which was being undertaken in Sweden, and, therefore, about di.sease in trees. He 
did not know that he could offer any remarks upon diseases and pests which might, or 
might not, exist in Syveden. As regarded the other speakers, he did not think he 
could enter that night into arguments on what were rather technical forestry subjects 
but he thought it was rather doubtful whether they could plant as much as 
12,000,000 acres of land in this country to produce forest which would pay during 
the first rotation, or even possibly during the second rotation. A certain proportion 
of that area at the present moment was situated at an elevation beyond which 
it would not be practicable or profitable to plant until the lower areas had been 
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placed under tree crops. He fully agreed that it would be advisable to institute 
some method by which, when trees were felled in the small woods of the country, 
arrangements could be made for replacing them with young growth. In regard to 
the question bf sowing, he thought Professor Story must have misunderstood some 
of his remarks. He would not for a moment imply that they should take over any 
existing woodlands. Far from it. He had simply drawn attention to the fact that 
in other European countries the Government Forest Departments had found 
methods under which small areas of privately-owned woods could be efficiently 
managed. So far as rabbits were concerned, they had to keep these out by means 
of fences and netting whether they planted or sowed up the areas. In regard to 
the amount of work done — he knew Mr. Taylor had done exceedingly good work in 
direct sowing- they had to depend upon the reports of the Forestry Commission. 
They would there find that the greater part of their energies had been devoted to 
afforestation by means of the nursery and young plants. He was not going to 
say the}^ were wrong, but it seemed to him that the Forestry Commission should 
make efforts on a larger scale with direct sowing in order to cheapen first costs. Our 
climate was better than that of Sweden, and we had all the conditions in fav^our 
of making a start in the study of this question of direct sowing. 

In conclusion, Professor Stebbing said he would like to propose a vote of thanks 
to his Excellency the Swedish Minister for presiding, and he personally thanked 
him for his exceedingly interesting remarks in connection with Sweden, her forests 
and their utility to Great Britain. 

The Chaikman, in reply, referred to the progress that was being made in Sweden 
in the growth of timl)er in relation to consumption. It was difficult to give an 
exact calculation, but year by year the calculations showed better results. He was 
glad to propose a vote of thanks to the lecturer, who, he was pleased to note, appre- 
ciated that there was something to learn from Sweden. Lectures of the kind 
given that evening and their discussion were the means of promoting understanding, 
of encouraging friendship and of keeping contact. 

The vote of thanks having been carried unanimously, the meeting terminated. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetings. 


December 12. — G. G. Blake, M.I.E.E., F.ln.sl.P., “ Applications of Electricity 
to Medical Practice.’' Sir Oliver J. Lodge, M.A., LL.D., D.Sc., F.R.S., will 
preside. 

January 16.- Professor Charles R. Darling, A.R.C.Sc.L, F.I.C. ‘ The 
Domestic Smoke Problem— Practical Solution.” 

January 23. — Sir Henry A. Miers, F.R.S., ” Museums and Education, ” The 
Right Hon. the Earl of Crawford and Balcarres, K.T., P.C.. LL.D., F.R.S., 
P.S.A., will preside. 

January 30.— George Fletcher, ” The Shannon Scheme and its Economic 
Consequences.” 
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February 6. — Sir J. Alfred Ewing, K.C.B,, M.A., LL.D., D.Sg,, F*R.S,, 
M.Inst.C.E., The Vibrations of Railway Bridges : an Example of Co-operative 
Research/’ (Trueman Wood Lecture). 

Febrxtary 13, — Cecil Hooper, F.L.S.. * The Pollination of Fruit Blossoms 
and their Insect Visitors.” 

February 27. ~A. F. Suter, ” Resins.” 

March 20. — Professor A. K. Richardson, 1 /R.I.B.A., ” Modern English 
Architecture. ' ’ 

April 10. — G. H. Nash, European Chief Engineer, International Standard 

Electric Corporation, ” A Brief Review of Speech Cominnnication by Electric 
Methods.” 

Hates to be hereafter announced : 

James Morton (of Morton Sundour Falirics, Ltd.), “ History of the Development 
of Fast-Dyeing and Dyes.” 

Sir Ge:rald Bellhouse, C.B.E., H.M. (liief Inspector of Factories, Home 
Office, ” Safety in Factories.” 

J. F. Crowley, D.Sc., B.A.. M.I.H.K., ” Recent Developments in Vegetable 
Oil Extraction.” 

Major T. H. Bishop, M.R.C.S.. L.R.C.P,, 1 .>.P.H., “ The Purification of Water.” 

Lady Tnglefteld, “ Lace.” 


Indian Section. 

h'riday aft(‘rnoons, at .4.30 o’clock. 

February 8. -Captain E. J. Headi.am. C.S.L. C.M.G.. D.S.O.. R.I.M.. “The 
History of the Indian Marine.” 

March 8. — W. H. Moreland, C.S.I., C.I.E., ” The Report of the Royal Com- 
mis.sion on Indian Agriculture from the Historical Standpoint.” 

April 12 . • -A, T. Coopi:r, M.Inst.C.E., M. Cons. E., ” Recent Electrical Develop- 
ments in India.” 

May 10. — P. Johnston-Saint, M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Museum, ” An Outline of the History of Medicine in India.” 
(Sir George Bird wood Memorial T.ecture). 


Dominions and Colonies Section. 

At 4.30 o’clock. 

Friday, December 14.- The Right Hon. Lord Olivier, P.C., K.C.M.G., 
C.B., LL.D., ” The Improvement of Negro Agriculture.” Dr. Arthur William 
Hill, C.M.G., Sc.D., F.R.S., F.I..S., will preside. 


Cantor Lectures. 

Monday evenings, at 8 o’clock. 

C. H. Lander, C.B.E,, D.Sc., M.Inst.C.E., F.Ind.P., Director of Fuel Research, 
Department of Scientific and Industrial Research, “The Treatment of Coal.” 
Three Lectures : January 21, 28 and February 
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Lectore I. — The Use of Coal in its Raw State. Historical introduction — 
Production and distribution — Sampling and analysis — sEtficiency of utilisation 
— -Steam raising — Pulverised fuel - Furnaces and process work — Domestic heat 
production. 

Lecture 11 . -High Temferatuhe Carbonisation Processes and Coke 
Treatment. — Gas manufacture — Purification, blending and sizing — Steaming 
— Oil injection — Total gasification. 

Lecture III. — Low Temperature Carbonisation — Liquefaction of 
Coal. — Low temperature carbonisation — Internal and External heating- 
Hydrogenation process — ^Synthetic processes- -Combustion of oil. 

Sir E'. Denison Ross, C.T.E.. Ph.D., “ Nomadic Movements in Asia. ' Four 
Lectures: April 15, 22, 29, and May 6. 


Shaw J. ecu res. 

Monday evenings, at 8 o’clock. 

Sir Thomas Morrison Legge, C. B.K. . M .D., Senior Medical Inspector of I 'actories 
1898-1927, “ Thirty Years’ Experience of Industrial Maladies." 

Three lectures : February 18, 25, and March 9. 

Lecturp: I. — The " Looks " of the People. 

Lecture IT. Twenty-five Years’ Icxperience of tlu^ Nolification of Industrial 
Di. sea SOS. 

I.ErTURi: 111 . - Twenty ^'ears’ Experience of Conipensation for Industrial 
Diseases. 

Dr. xM.\nn juvKNii.i Lech Ri.s. 

Thursday afternoons, at 3 o’clock. 

Captain Sir Arthur Ci.arke, K.B.E., Elder Brother of 'J nuity Houst*, ' Ships 
and Lighthouses." (Illustrated by lantern slides). January 3 and 10. 

Special tickets are recpiinxl for these lectures. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


ONDAV, UttLMBLK io . . .Autouiobile Eujiijmtieti.. 
Institution of, at the Queen’s Hotel. Birmingham, 
r p.m. Major C . G. Nevatt, " Experiments on Self- 
Energised Brakes.” 

Brewing, Institute of, at Charing Cross Station Hptcl. 
Strand, W.C. 7.45 p.m. Mr. A, Chaston Chapman. 
■' The Chemistry of Hop Oil,” 

E-ast India Association, at Caxtoii HaJI. Westminster, 
S.W. 4.50 p.m. Mr. F, L. Brayue, '* Village Uplift 
in India.” 

EUictrical Engineers, Institution of, Savoy Place, W.C. 
7 p.m. Mr. E, W. Dorey, ” Powr Factor Tariffs and 
Methods 6f Meterulg,” 

At the University, Liverpool. 7 p.m. Mr, E. H. 
Sbaughnessy , ” Transatlantic Radio*Telephon> 


At Armstrong CnJlegc, .N>ucasllf»on*fyiu', ; 
Messrs, E. B. Wedmore, W. B. Whitney, and C. E. R. 
Bruce, ” .An Introduction to Researches on t in'uit 
Breaking.” 

Farmers’ Club, at the WTiilehal! Rooms. S.W. 5 p.m. 
Sir Wilham S. Haldane, ” Can British Farms compete 
in Meat Production against Imports from Abroad.” 
l ue- 1 , InsUtute of, at the Institution of Electrical Engi- 
neers, Savoy Place, W.C . 5.30 p.m. Two papers on 
” Fuels — Alternative or vSuppIementaiy’ to F^trol — 
lor use in Internal Combustion Engines for Road 
Vehicles ” — (i) Dr. Wy R. Ormandy, “Liquid Fuds ” . 
(2) Monsieur A. Mitral, ” Gaseous Fuels.” 

< Geographical Society, Lowther Lodge, Kensington Gore, 
S.W. 5 p.m. Messrs. S, W. iLggs, A. K. Hinks, 
and others, ” New Map Projections.” 

Heating and Ventilating Engineers, Institution of, at 
the Borough Polytechnic. Southwark, S.E. 7.30 p.m. 
Mr. E, T. Ollett, “ Air Filtration.” 

Metals, Institute of. at Elmbank Crescent. Glasg<yw. 
r.30 p.m. Mr. F. Hudson, ' S^'otti^ih Moulding 
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Sauds aud their Application to Non-Ferrous Casting.” 
Surveyors’ Institutioo, 12, Great George Street, S.W. 
8 p.m. Mr. F. G. Fle.ur\', “ The recent Rating Acts 
in Operation.” 

I'niv'ersity of Ixindon, at King’s College, Strand, W.C. 

5.30 P.«i. Maj.-Gen. Sir Frederick Maurice, 

“ .Alleiiby’s Camoaigns in Palestine.” (Lecture I). 

At the Royal College of Surgeons, Lincoln’s Inn Fields, 
W.C. 4 p.m. Mr. F. V\^ Twort, ” The R 61 e of 
Bacteria in Nature.” (Lecture IV). 

.\t University Collie, Gower Street, W.C. 5.36 p.m. 
Lieut.-Comdr. A. S. Elwell Sutton, ” The Republic 
in China : Its Rise, Progress and Prospects.” 

Tuesday, December i i . . .Asiatic Society, 74, Grosvenor 
Street, W. 4.30 p.m. Mr. Harold Bowen, “Notes 
on Early Muhammadan Titles,” 

Automobile Engineers, Institution of, at the Broadgate 
Caf^, Coventry. 7.30 p.m. Major C. G. Nevatt, 
“ Experiments on ^If-Energised Brakes.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p.m. Mr. W. \\'. E. French, 
“ Short Circuits in Large Power SysteiiLs.” 

At the Engineer’s Club, Manchester. 7 p.rn. Mr. 
L. Romers, “ Tariffs.” 

Illuminating Engineering Society, at 13, Savoy Strett, 
Strand, W.C. 6.30 p.m. Mr. H. Liugard, “ The 
Use of Electric Lighting for Advertising Purposes,” 
Manchester Geographical Society, 16, St. Marv’s 
Parsonage, Manchester. 0 p.m. Mr. A. H. W. 
Wragg, “ Regions of Wine Production m France,” 
Mr. F. W. Barwick, “ Under the Southern Cross from 
Cape Point to the Sfambesi.” 

Marine Engineers, Institute of, 85-88, The Minories, 
E. 6.30 p.m. Mr, A. Greenfield, “ Practical Re- 
frigeration for Ships.” 

Petroleum Technologists, Institution of, at the Royal 
Society of Arts, Adelphi, W.^. 5.30 p.m. Dr. A. 
Wade, “ Madagascar and its ^il l^nds.” 
Philosophical Studies, British Institute of, at the Royal 
55 ociety of Arts, Adelphi, VV^C. 8.15 p.m. Mr. S. 
K. Ratcliffe, " The Impact of America on Western 
Civilization.” 

Roval Institution, zi, Albemarle Street, W. 5.15 p.m. 

Sir William Bragg, “ Diamonds.” (Lecture IV). 
Transport, Institute of, at Hull. 7 p.m. Mr. C. E. R. 
Sherrington, “ Latest Developments in American 
Railway Practice,” 

At the Society of Arts Hall, George Street, Edinburgh. 

7.30 p.m. Dr. K. G. Fenelon, “Commercial Aviation.” 
University of I^ndon, at University College, Gow’cr 
Street, W.C. 6.30 p.m. Mr, Percy Duiisheath. 

“ High Tension Transmission of Power.” (lecture V), 
At King’s College, Strand, W.C. 5.30 p.in. Sir 
Bernard Pares, “ Contemporary Russia.” (Lecture 


Wednesday, December 12, .British Academy, at the Civil 
Service Commission Building, Burlington Gardens. 
W. 5 p.m. Prof. Dr, John Edward Lloyd, “The 
Welsh Chronicles.” (Sir John Rhys Memorial 
I..ecture). 

Civil Engineers, Institution of, Great George Street, S.W, 
6 p.m. Mr. J ames Whitehouse, ‘ ‘ Methods of Reducing 
Temperature in Deep Mining Work.” 

Public Health, Royal Institute of, 37, Russell Square. 
W.C. 4 p.m. Prof. Dr. E. W’, Hope, “ Industrial 
Diseases as viewed from the Standpoint of a Medical 
Officer of Health.” 

I’nited Service Institution, Whitehall, S.W. 3 p.m. 

Mr. Sadao Saburi, “ Japan’s Position in the Far Hast.” 
University of London, at Australia House, Strand, VV.( . 
6 p.m. Filnj Leiriurc concerning the Gestetmr 
Duplicator. 

At the Roval College of Surgeons, Lincoln’s Inn Fields. 
W.C, 4 p.m. Mr. F. W. Twort. “The Role of 
Bacteria in Nature." (Lecture V). 

.At University College, Gower Street, W.C, 3 p.m. 
Dr. Camillo Pelliezi, “ La Lirica del Paradise.” 
(Lecture VI). 

.3.30 p.m. Dr. Richard Offer. “ Universiiy Libraiy 
Buildings.” 


At tile University I 'nion Society’s RbOia»,,>fal€t Street , 
W.C, 3. 3 D PJU. Dr. Dragutia Suootic, “The 
History of Serbo-Croat and Slovene Litcrf'turi? in the 
19th Century.” (Lecture ID. 

Thursday, December 13 .. Antiquaries, Society of, 
Burlington House, W. 8.30 p.m. 

Birth Control and Racial Progress, Society for Construe- 
live, at Essex Hall, Strand, W.C. 8 p.m. Dr. C. W, 
SalejBby, “ Cancer Control via Birth Control Clinics.” 
Electri<»l Engineers, Institution of, at Trinity College, 
Dublin. 7.45 p.m. Mr. P. A. Spading, “ Commercial 
Problems relating to the ApoHcatlons of Electricity 
from the Shannon Distribution System.” 

Historical ^lety, 22, Russell Square, W.C. 5 p.m, 
Mr. V. T. Harlow, “ Sir Walter Raleigh in Guiana 
(1617).” 

Linnean Society, Burlington House, W. 5 p.m, 
Mechanical Engineers, Institution of, at the Semth Wales 
InstituU! of Engineers, Cardiff. 6 p.m. Dr. H. W. 
Swift, “ Power Transmission by lielts : .An Investiga- 
tion of Fundamentals.” 

At the Engineers’ Club, Manchester. 7.15 p.m. . 
William Taylor, “ Science in the Workshop.” 

Metals, Institute of, at 83, Pall Mall, S.W. 7.30 p.ui. 
Mr. R. B. Deeley, “ Aluminium-Silicon Alloys, their 
Properties and some Applications.” (Joint Meeting 
with the Institute of British Foundrymen). 

Oil and Colour Chemists’ Association, at 30, Russell 
Square, W.C. 7.30 p.m. Dr. J. J. Fo.\, “Recent 
Analytical Methods.” 

Optical Sotdety, at the Imperial College of Science and 
Technology, South Kensington, S.W. 7.30 p.m. 
Royal Institution, 21, Albemarle Street, W, 5.15 p.m. 
Sir R. Paget, “ Human Speech as a Musical Pheno- 
menon.” 

University of London, at University College, Gowei 
Street, W.C. 5.15 p.m. Prof, J. E, G. de Mont- 
niorency, “ The Barbarian Codes as illustrating Social 
Life in Central and South-Western Euroi>e from 
♦,50-750 A,D.” (Lecture VII), 

5-30 p.m. Prof. Dr, R. W, Seton-Watson, “ A P)e.j 
for the Study of Contemporary History.” 

V’ictoria and Albert Museum, South Kensington, S.W . 
5-30 p.m. Mr. Eric Maclagaji, “ The SJculptors of the 
XVlth Century.” 

Friday, December 14. .Astronomical SiKietv, Burlington 
House, W, 5 p.m, 

Chemical Industry, ^iety of, Burlington House, . 

8 p.m. Mr. N. Swindin, “ 7 'he .Air-Lift as a Chemical 
Engineering Appliance.” 

Dyers and Colourists, Society of, at Manchester. Prof. 
F. M. Rowe and Dr. C. P. Bean, “ The Effect of After- 
Treatments on the Degree of Aggregation and Fast- 
ness Properties of Insoluble Azo Colours on the Fibre.” 
Malacological Society, at University College, Gower 
Street, W.C. 6 p.m. 

Mechanical Enginw-rs, Institution of, Storey’s Gate, 
S.W. 6 p.m. Mr. E. G. Herbert, “ MachinabiUty.’’ 
Metals, Institute of, at the University, Sheffield. 7.30 
p.m. Mr. L. Wright, “ Chromium Plating.” 

Oil and Colour Chemists’ Association, at Milton Hall, 
Manchester. 7.30 p.m. Mr. R, A. Bellwood, 

“ Present Day Methods of Oil Extraction.” 

Physical Society, at the Imperial College of Science and 
Technology, South Kensington, S.\\’. 5 p.m. Dr. 

Ezer Griffiths, “ A Survey of Fleat Conduction 
Problems.” 

Transport, Institute of, at the Midland Hotel, Manchester. 

6.30 p.ni. Mr. R, C. Reynolds, “ Problems of th< 
Future Development of Transport.” 

At the y.M.C.A, Hall, Newcastle-on-Tjme. 7^0 p.m. 
Mr. H. Shaw, “ Operation of the Newcastle Rail wav 
Panel.” 

Urdversity of London, at the University Union Society's 
Rooms, Malet Street, W.C. 5.30 p.m,, Dr. Otakar 
Odlozilik, “ England and Bohemia.” (Lecture 11 ), 

Saturday, December 15.. Royal Institution, 21, Albe 
marie Street, W. 3 p.m. Mr. Walter Bayes, “ The 
(rulf between the Painter and the Public.” (Lecture 
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NOTICES. 

DR MANN JUVENILE LECTURES 
Under the Dr, Mann Trust, Captain Sir Arthur Clarke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for children on Ships and 
Lighthouses " at 3 p.m. on Thursday, January 3rd, and Thursday, January 
loth. The lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows : — 

Lecture 1 — The Story of the Ship. — This will tell the story of the ship, 
from the far off times of the British coracle down to the present day. The 
slides will show the development of the merchant ship and the battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
story will tell how our life in these islands “ rose not, grows not. comes not save 
by the sea.” 

Lecture II. — Lighthouses. — This will tell how' the lighting of our coasts 
began, how it has grown, and who directs it. It will describe the tower, the 
illuminant, the changes from coal and wood in an open brazier to oil and 
electricity, and the coming of directional wireless. It will deal with the lives 
of the watchers in the lonely rock lights, and show the service that the lighthouse 
keeper and lightshipman render to the sailor. 

Special tickets are required for these lectures. A sufficient number to 
fill the room wtU be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. vSubject to these conditions 
each Fellow^ is entitled to one ticket admitting two children and one adult. 
Fellow^s who desire tickets are requested to apply to the Secretary at once. 


INDIAN SECTION. 

Monday, December 3RI), 1928. Sir Regin,\lt) A. Maxt, K.C.I.E., C.S.L. 
Member of the Council of India, in the Chair. 

A paper on The Sugar Industry of India ” was read by Sir James 
MacKenna, C.I.E. The paper and discussion will be published in the Journal 
on January 4th. 
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FIFTH ORDINARY MEETING. 

Wednesday, December 5th, 1928. The Hon. Sir Charles A. Parsons, 
O.M., K.C.B., LL.D., D.Sc., F.R.S., in the Chair. 

A paper on Fuel for Ships was read by Sir Eustace Tennyson 
D'Eyncourt, K.C.B., D.Sc., LL.D., F.R.S. The paper and discussion will 
be published in the Journal on January nth. 


REPORT ON THE COMPETITION OF INDUSTRIAL DESIGNS, 1928. 


Introduction. 

The Annual Competition of Industrial Designs was held for the hfth time this 
year. With regard to numbers of candidates and designs there has been an 
increase of nearly lifty per cent, over the figures of 1927, viz., 1,024 candidates, 
and 3,126 designs, as compared with 745 candidates and 2,224 designs last year, 
and this in spite of the fact that it was found necessary to make certain additions 
to the entry fees. 

The increa.se is no doubt largely due to the number and value of the prizes 
offered. Altogether these amounted to over £1,600, including Travelling 
Scholarships of £100 and £75, and a large number of prizes of £50 and under. 

The Council, however, are well aware that success in arnovement of this sort 
is to be reckoned not in quantity but in quality. Some of the work submitted 
was poor, but there are certain features about the present Competition which are 
decidedly encouraging. In the typographical sub-sections of Book Production . 
for instance, some admirable work was shown, and the standard of excellence, 
which was considered high last year, has been still further raised. In two sub- 
sections of Textiles the firms who had offered prizes were so pleased with the 
work submitted that they awarded additional prizes. No difficulty was 
experienced in finding suitable candidates for the two Travelling Scholarships, 
nor in awarding the Art Congress Studentship to the candidate who last year 
won the Tootal Broadliurst Lee Company’s Travelling Studentship, and whose 
work has, in the opinion of the Judges, greatly advanced as a result of her 
residence abroad. 

On the other hand, it must be confessed that certain sections were very dis- 
appointing. In Glass, for instance, the designs W’-ere of the poorest, many candi- 
dates appearing to be content to copy the most commonplace specimens from 
trade catalogues. One or two sections of Textiles were unaccountably weak 

♦From con.siderations of space it has been found necessary to omit from the 
Report the lists of Central and Sectional Committees, of panels of judges, and of donors 
of prizes and scholarships. These are however included in the separately printed Report, 
copies of which may be obtained on application from the Secretary, Royal Society of 
Arts. 
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though, as already mentioned, others were distinctly encouraging. The work 
in the Furniture Section showed, on the whole, a great improvement on that 
submitted last year, especially on the technical side, and in one or two sub- 
sections of Architectural Decoration some very promising work wjis submitted. 

On the whole, the Council feel that they have every reason to be satisfied with 
the result so far achieved by the Competition. A number of young designers of 
originality and promise have been brought to the notice of manufacturers and 
have secured excellent appointments. It is not possible to quote figures in this 
connexion as a good many appointments have been made without being re- 
ported to the Society ; but it is coming to be recognised that any competitor 
who makes his mark in this Competition greatly increases his chances of a 
successful future. Many manufacturers and publicity firms in search of 
designers with new ideas make a point of visiting the Exhibition every year in 
order to note the names and addresses of likelx' designers for their purpose, 
even though they may not have obtained prizes. 

Competitors also gratefully acknowledge the help they derive from visiting 
the Exhibition, as it enables them to gain valuable knowledge of the require- 
ments of manufacturers and advertisers, h'ashion in design is constantly 
undergoing changes, and competitors are able to study the trend of public 
taste in design and posters and by the exercise of a little intelligent anticipation 
avoid sending in designs which lack originality, or are mere copies of existing 
productions. The exhibition of the designs also affords the general public a 
unique op})ortunity of gauging, as a wdiole, in London, the w'ork done by the 
j)rincipal Schools of Art throughout the country. 

Requests for information about the ( ompetition were received from India, 
Canada, South .Africa, Australia and New- Zealand, and a few^ overseas com- 
petitors took part in this year’s Competition. Distance from London is 
however, a .serious handicap, it being impossible under present financial con- 
ditions to issue tlie Prosj^ectus before January, which leaves very little time 
for a competitor in Australia to prepare and submit his designs for judging 
in July. The drawback could to some extent be overcome by announcing 
some of the main subjects of com]>etition chosen for 1930 in the Prospectus 
issued for 1929. To enable them to do this, the Council need to re-establish 
a General Prize Fund, and if overseas manufacturers and trade organisations 
would assist the Society by contributing to the Fund so as to make it possible 
to announce a year in advance the offer of substantial prizes open to overseas 
competitors, it is evident from the interest taken in the Competition by resi- 
dents in many parts of the Empire, that such offers would meet with a wide- 
spread response from competitors in the British Empire overseas. 

For the benefit of those whose work is approved by the Judges for exhibition, 
a Bureau of Infonnation has been opened by the Society, for the registration 
of the names of those exhibitors who desire to obtain employment as designers. 
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The information is placed at the disposal of manufacturers, and it is hoped that 
the Bureau will be of service both to designers and manufacturers. 

The Council desire to express their appreciation of the generosity of those 
firms and individuals who have provided the scholarships and prizes ; to the 
Judges who devoted much time and care to a very difficult task ; to the 
authorities of the Imperial College of Science and Technology who provided 
accommodation for the reception of the designs, and to Lieut. -General Sir 
William Furse, K.C.B., D.S.O., Director of the Imperial Institute, through whose 
kindness the Society received permission to judge the designs and to hold an 
exhibition of selected work in the Exhibition Pavilion of the Institute. 

Number of Entries. 

The total number of competitors wLo entered for the various sections of the 
Competition was 1,024 Of these, 739 were students of Schools of Art, and 285 
non -students. 

The number (of mounts) of designs submitted w^as 3,126, divided as follows — 


Architectural Decoration . . . . 305 

Textiles . . 959 

Furniture 152 

Book Production . ^06 

Pottery and Glass ... 364 

Miscellaneous .1140 

Total 3,126 


Reports of Judges. 

James H. Hyde Travelling Scholarship. 

This scholarship, bf the value of ;^roo, given by James H, Hyde, Esq,, wa» 
offered for the designs showing the greatest merit in respect of invention and 
draughtsmanship among those submitted by candidates under 30 years of age 
for any of the prizes in the section of Architectural Decoration or Textiles. The 
scholarship was awarded, subject to the conditions stated in the Prospectus 
of the Competition, to : 

Thomas Mitchell, Glasgow School of Architecture, whose design for a petrol- 
filling station won the prize in Sub-section 6 of the Architectural Section 
and who also sent in designs which were commended by the Judges in 
Sub-sections i and 2. 

Art Congress Studentship, 

The Art Congress Studentship of the value of was open, under the conditions 
of the Competition, to any candidate in any Section (preference being given to 
candidates actually engaged as practising craftsmen or designers and not above 
the age of 28 years). The Studentship was awarded by the Judges to : 
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Miss Sa 4 ie Nixott, Slade School of Art, Univer^ty College, Gower Street, 
W.C., for textile designs Nos. 3002 to 3012. These designs consist of 
studies executed by Miss Nixon abroad during her tenure of the Tootal 
Broadhurst Travelling Studentship, which was awarded to her last year, 
and were shown at the Exhibiton this year in accordance with the conditions 
of the Studentship. 

Section 1. — Architectural Decoration. 

Sub-Section i . Decorative Architecture. Prize oj £$0 offered by the Royal Society 
of Arts for a Design for an Entrance Hall to a Cinema . 

The Judges were unable to recommend the award of any prize, but the design 
submitted by 

Thomas Mitchell, Glasgow School of Architecture, is Commended. (Nos. 1332 
and 1333). 

Mr. Mitchell should avoid pursuing the chimera of ultra- modernism. He has a 
<iecorative sense and a feeling for an ensemble. His work shows that he can grasp 
tile essentials of a problem, and experience will teach him to appreciate simplicity 
and economy. 

Sub-Section 2. Prize offered by Messrs. Bagiih, Ltd.,foi a Design for a Wrought 
Iron Canopy for the Main Entrance of a Popular Theatre. 

Tile awards are as follows : — 

A Prize of ^^35 to John G. Sidebottom, Leeds C ollege of Art. (Nos. 1673 to 
1677). 

A Prize of to John A. ( Howard, 90, I^alrnerston Road, Bowes Park, N.22. 
(Nos, 1279 to 1283). 

(Commended : 

Thomas Mitchell, Glasgow School of Architecture (Nos. 133^ to 1337 ) 

Mr. Sidebottom’s general scheme is goexi, but there is too little relief, and the 
wording does not show up sufficiently. 

Mr. Howard's canopy does not afford sufficient shelter , and there is little or no 
artistic relation between the canopy and the standards. 

Mr, Mitchell’s designs are commendtd for originality, but tiie plan ot the stxdion 
IS difficult to understand. 

Sub-Section 3. Lcwi.s Berger Scholarship of the valm oj £bo, tenable at the Royal 
College of Art for a period of three months for the purpose of ' 4 ud\ in Decoraiion and 
Decorative Painftng, 

The awards are as follows 

The Lewis Berger Scholarship of ^60 to Henry f». idyde, Royal College of Art. 
(No. 3053.) 

( ommended : 

Alfred Garner, Stockport School of Art. (No. 3033.) 

J . R. Wallace Orr, Glasgow School of Art. (No. 3087.) 

Altliough the Judges did not care for Mr, Glyde's imitation of tlie primitive, and 
his attempt to get a modern effect from it, they felt tliat his sense of drawing was 
good, and that he would reap substantial benefit from a further course of study at 
the Royal College of Art. The enlarged detail should be a completely finished 
section, executed in the actual colours of the coloured sketch of the full design. 



io6 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec; 1928 


Sub-Section 4. Prize offered by Messrs. Shanks & Co., Ltd., for a Design for a 
Bathroom in a Private Mansion. 

The awards are as follows : — 

The First Prize of £"^1 los. and the Second Prize of ^15 15s. are divided 
equally between : — 

Leonard S. Dixon, 7, Broadway Market, Victoria Avenue, Southend-on-Sea. 
(No. 1235), and 

Stanley H. Smith, 240, Lavender Hill, Enfield, Middlesex. (Nos. 1424 
and 1425.) 

Highly Commended : 

William Leslie Nicholson, L.C.C. School of Building, Brixton, S.W. (No. 1020.) 

Design No. 1424 shews an excellent arrangement of the Sanitary Appliances in 
relation to the outside wall. It would probably be an advantage to have a door to 
give communication between the W.C. Compai*tment and the Bidet. 

In design No. 1235, bath is placed in a recess which would not get much 
daylight. It would be an improvement to have the Bidet where the lavatory 
basin is placed so as to bring the Bidet nearer to the W.C. 

Design No. 1020 is highly commended. It is simple and direct. There is no 
need, however, for a step in front of the bath. This would be found objectionable 
in use. 

The designs submitted shew, generally, a lack of originality. For convenience 
in use the hot water towel rail should be near the bath and the Bidet should be 
readily accessible from the W.C. These considerations were frequently overlooked. 
Rounded angles between walls and floors were frequently omitted. 

Sub-Section 5. Prize offered by A. J. Davis, Esq., F.R.I.B.A., for Design for a 
a Decorative Fountain. 

The awards are as follows : — 

The Prize of £1^ is divided equally between : — 

John N. Sjimmerson, 61, Belsize Avenue, N.W,3. (No. 415.) 

Raymond M. Walker, Leeds College of Art. (No. 1678.) 

The Judges were disappointed to find that more architects did not compete in this 
Sub-Section, th( designs submitted being generally very poor. The Prize has been 
award d conjointly to the competitors whose schemes most nearly satisfy the 
conditions. 

Sub-Section 6 . Prize offered by Murray Adams- Acton, Esq., for a Design for a 
Petrol- Filling Station. 

The awards are as follows : — 

A Prize of £2^ to Thomas Mitchell, Glasgow School of Architecture. (No. 

1339) 

Commended : 

Robert J. H. Minty, A.R.I.B.A., A.M.T.Struct.E., 21, Great Peter Street, 
S.W. I. (Nos. 1004 and 1005,) 

Among the designs for Petrol-Filling Stations, that of Mr. Mitchell (Glasgow 
School of Architecture), was considered to fulfil the conditions most satisfactorily, 
the prime reason being that the plan is reasonable and shows easy means of ingress 
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Elevation of Design by Thomas Mitchell for a Petrol Filling Station. 
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and egress to the pumps. A dual function is served by the posters which screen 
the pumps. The buildings are simple in character and capable of economic erection, 
while a further merit lies in the fact that the scheme can be developed to serve 
increasing needs. Mr. Minty’s design is the best of the designs schemed on 
ordinary lines where the pumps are displayed. 



Sub-Section 7. Prize of £2^ offered by the Royal Society of Arts for a Design for 
u Silver Cup for the Swiney Prize for the best published work on Jurisprudence. 

The awards are as follows : — 

A Prize of £2$ to Edward N. H. Spencer, 4, Conduit Street, W.r, (No, 1427.) 
Highly Commended : 

Miss Mary H. Rowlinson, Manchester Municipal School of Art. (No. 2776.) 
Edward N. H. Spencer, 4, Conduit Street, W.i. (No. 1426.) 
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No. 1427 undoubtedly stands out for originality. Proportions, outline, and detail 
are all very good. Possibly the sort of scale decoration might be aggressive in the 
drawing, but no doubt this could be subdued in the execution. No. 142b is of very 
good outline and proportion. No. 2776 is also of veiy^ good outline and proportion, 
and shows great promise. The foot however is rather short. 



Pesign tor a Silver C up by Edwanl N H, Spencer 
SiciioN II. — Textiles 

Sub-Sbction 1 A set of at least four designs for printed dress goods , a set oj at 
least four designs for printed jut ntshings ; and a set of at least four designs for woven 
dress goods. A Travelling Studentship of offered by the Tooial Broadhurst Lee 
Company, Lid. 

The Travelling Studentship of offered by the Tootal Broadhurst Lee Company, 
Ltd., and an Owen Jones Medal, are awarded to Miss Barbara Lebkuchen, Slade 
School of Art. University College, Gower Street, W.C., (Nos. 372 to 383.) 

The following awards are also made : — 

A Royal Society of Arts Prize of to Miss Betty M. Heesom, L C.C Central 
School of Arts and Crafts (Nos. 023 to Q30, 932, 934 and 935-) 

A Royal Society of Arts Prize of £^ to Miss Angela Bradshaw, Manchester 
Municipal School of Ait (Nos. 2696, 2608, 2699 and 2750,) 
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A large number of designs were submitted, but the standard was not so encourag- 
itig as last year. In one or two notable cases the designer seems less accomplished 
than before. Miss Barbara Lebkuchen, however, sent in a charming set of designs, 
which are extremely well carried out and eminently practical. Miss Betty M. 
Heesom also shows consideralde originality, as does Miss Angela Bradshaw. In 
these two cases more care in executicm and more attention to practical points would 
have much improved their exhibits. Extravagance in design is not necessarily 
originality and ingenious simplicity is not sufficiently considered. Further, fine 
taste in colour is wanted rather than multiplicity of colours in one scheme, and 
seve^ral designs, good in form, suffered from poor distribution and choice of colour. 

The Judges are pleased tt) note that last year's winner of the Studentship. 
Miss Sadie Nixon, has distinctly profited by the opportunity altorded her. Her 
set of de.signs may be rticornmended to this year s competitors as showing care in 
execution combined with originality of subject. 

SuB-SEcn ioN 2. Designs for Cretonne based on any floral subject other than the 
rose. Prizes offered by Messrs. Simpson S-' Godlee, Lid. 

The awards are as folio vs : — 

The First Prize of fyi 10s. to (danville Hannah, 78, Rochdale Road, Middleton, 
Manchester. (No. 

'I he Second Prize of 10s. to Mi.ss Margaret H . McColl, 9, Sherbrooke Avenue, 
Pollokshields, Glasgow. S.i. (No. bry.) 

The Third Prize of £21 to Henry C. Whaite, I .C.C. Central School of Arts and 
Crafts. (No. 722.) 

A Special Prize of ^15 15s. to Miss Janet McIntyre Guthrie, Royal Technical 
College, Glasgow. (No. 1260.) 

A Royal Society of Arts Prize of i<> los. to Miss Margaret Crees, Swindon 
School of Art. (No. 1864.) 

Ttie entries in this section were miinerous and well up to, but not above, the 
standard of previous years. Many of the designs submitted were weak in colour 
and not original in conception. On the other hand, several designs showed con- 
siderable originality in composition and in colour scheme. The design awarded a 
special prize of £1^ 15s. is distinctly original, but suffers from insufficient care in 
drawing and execution. Competitors shoxdd be advised to take more care in this, 
the practical side of the (luestion of designing for reproduction in cretonnes. 

The three prize-winning designs are all good in treatment and in choice of subject 
and also practical. The first prize design is, undoubtedly, the best. The design 
recommended for a Royal Society of Arts prize is original in conception, but perhaps 
hardly so suitable for reproduction as the others. On the whole, the competitors 
are to be congratulated on a good exhibition of useful designs. 

Sub-Skction 3. Designs suitable for printing by block on ^oin. width of cloth, each 
design to be accompanied by five different colour scheme suggestions. Prizes offered by 
Messrs. G. P. Cy J. Baker. Ltd. 

On examining the work submitted, Mr. G. P, Baker decided to increase the 
amount of the prize money so as to allow for a first prize of 20 guineas, two prizes 
of 15 guineas each, and one prize of 10 guineas. 
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The awards are as follows : — 

The First Prize of to Miss Vera M. Moller, Kuyai Colleg< ol Art. (Nos. 
618 to 622.) 

A Prize of 15s. to each of the following : — 

Miss Nancy Hallworth, Manchester Municipal School oi Art. (No. 2714.) 
Miss K. Lawrence, Manchester Municipal School of Art. (No. 2739.) 

A Prize of £10 los. to Miss Doris K. Taylor. Liverpool School of Art. (Nos. 
2884 and 2885.) 

Tlie design winning the first prize js original in conception, and well in harmony 
with modern taste. While very fine in its lines, it is adapted for direct printing by 
block on tinted grounds, and for dark-coloured ground it can be made adaptable for 
discharge printing by machinery or by block. 

Design No. 2714 is very practically drawn, the eiiect being produced with only a 
small amount of detail. The complete design shows the best colouring scheme of 
all the works submitted for this competition. There is also considerable merit in 
the composition of design No. 2739. The furrows of the ploughed held are too much 
emphasized, and, especially in some schemes of colouring, there would have to be 
some modification in order to obviate a blemish. Design No. 2884 is simple, well- 
drawn, highly-hnished and thoroughly practical. It shews much consideration 
for the method by which it is to be produced, and the effect is decidedly good. Some 
of the colour schemes in this set were of considerable merit. One could recommend 
such a design for hangings in most rooms with ordinary decoration. 

Students of design must remember that a fabric with very extravagant ornament 
often necessitates the scrapping of furniture in order to keep the whole scheme in 
harmony. 

The J Lidges consider that the works exhibited in this small class are generally 
cn;(btable, and tliat an improvement is distinctly notieeuble when a comparison is 
rna(l(‘ with the general standard of former years. 

SuB~Si*:cTloN 4. (a) Design in the " modern ” stvh suitable for a printed cotton or 

linen fabric for use in house furnishing. 

{b) Design in the “ modern " style suitable for a printed tapestry or rnoquette for use 
in furniture covering. Prizes offered by Messrs. Arthur H . Lee 6- Sons, Ltd. 

I'he awards in Sub-Section 4 {a) are as follows : — 

The First Prize of £20 to Thomas J. Corbin. Royal College of Art. (Nos. 1201 
and 1202.) 

The Second Prize of £10 to Miss Marv D. Cooper, Royal College of Art. (No. 
2628.) 

Highly Commended : 

Miss Phyllis Donaldson, Royal College of Art. (No. 1522.) 

Miss G. Gervis, L.C.C. Central School of Arts and Crafts. (No. 889.) 

Miss K. Bernice Williams, Manchester Municipal School of Art. (No. 2804.) 

Commended : 

Miss Evelyn G. Widdop, Manchester Municipal School of Art. (No. 2800.) 
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The awards in Sub-section 4 (6) are as follows : — 

The First Prize of £20 to Miss Phyllis Donaldson. Royal College of Art. (Nos. 
1524 and 1525.) 

The Second Prize of ;^jo to Miss Mary 1). Cooper, Royal College of Art. (No* 
2630.) 

Highly Commended : 

Miss Barbara Heath, 194, Greenvale Road, Eltham Park, S.E.9. (No. 1271.) 

Miss Violeta E, D. Janes, Watford School of Art. (No. 1910.) 

Miss Olive Nash, Reading University School of Art. (No. 1364.) 

The Judges find that a great many of the competitors have failed to comply with 
the conditions under which the prizes were ottered. 

Failures in this respect fall mainly under two heads : — 

(1) The ignoring by some of the competitors of the fact that designs in the 
" Modern style were required, and (2) the failure of the very large majority of the 
competitors to display their designs for tapestry or moquette in “colourings 
appropriate to the fabric and purpose for which it is intended.'* 

The colourings of these designs in nearly every case were far too thin to give the 
colour-ehect of fabrics such as Tapestry or Moquette. Competitors have obviously 
been thinking of producing a prize- winning sketch (or, in some cases, of submitting 
old designs that they already had on hand, with which they thought they might get 
a prize), instead of visualising a beautiful fabric of which their sketch was intended 
to illustrate the design and colour. 

The designs for printed linen and cotton fabrics were, on the whole, more satis- 
factory both as regards design and colour. 

Design No. 2800 was felt to call for special comment on account of its charm and 
t he happy inventiveness displayed ; at the same time, the scenic treatment renders 
it less generally practical, though for nursery decoration, for instance, it might be 
altogether delightful. 

Sub-Section 5. Design for an eight-colour Jacobean Block for ^oin. Linen 
Prizes offered by Messrs. Story &' Co., Ltd. 

The awards are as follows 

The First Prize of £1^ 15s. to Miss Ida M. Dight, Brackley, Crofton Lane, 
Orpington, Kent. (No. 1236.) 

The Second Prize of £10 j os. to Mrs. Marjorie Reynolds, The Knightons, ri2, 
Gordon Road, Camberley, Surrey. (No. 1502.) 

Although the design winning the first prize (No. 1236) is plainly based on a well- 
known Jacobean embroidery, it shows originality in treatment without departing 
from the characteristics of English design in the 17th century. The design is well 
conceived and skilfully adapted to the style. The colouring is pleasant, but it will 
require reinforcing to some extent when reproduced. I'he second prize is awarded 
to No. 1502. The design is, f>erhaps, thin and in this respect it cannot be compared 
with No. 1236. The colouring perhaps errs in the opposite direction to that 
example, and there is a suggestion of harshness which needs some modification. 

Several other works sent in have shown a real knowledge of the style on which the 
designs were to be based, but some have not, and the J udges would impress upon 
students the advisability of making themselves well acquainted with historical 
styles. 
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Sub-Section 6 . Designs suitable for printing on ^oin. linen for use as draperies 
Of furnishings, based on any English period style of decoration. Prizes offered by 
Messrs. F. W. Grafton ^ Co., Ltd. 

The awards are as follows : — 

The First Prize of £^o to Miss Edith L, V. Aiisby . 45, Seagrave Road, Fulham. 
S.W.6. (No. 1185.) 

The Second Prize of £1^ to Miss Winifred Orde-Ward, L.C.C. Central School of 
Arts and Crafts. (No. 418.) 

The Judges are disappointed with the number of entries, which was only nine in 
all. Generally speaking, the designs submitted are not particularly outstanding. 
Miss Edith Aiisby *s “ Flowers in Basket design stands out, and is distinctly good. 
Also Miss W. Orde-Ward ’s is quite clever and original. Apart from these there is 
nothing very new. 

Sub-Section 7. Designs for Silk Fabrics fot Furniture and Decoration %n which 
one or more shuttles are used. Prizes offered by Messrs Warner <&* Sons. 

No awards were made in this Sub-Section. 

Sub-Section 8, Design for an Axminster Carpet suitable for a Drawing Room. 
Prize offered by Messrs. John Crossley Sons, Ltd. 

The Judges were unable to recommend that the lull prize should be given, but the 
ft allowing awards were made 

A Prize of £1^ to Miss Barbara Lebkuchen, Slagle School of Art, Gower Street, 
W.C., for her two designs. (Nos. 384 and 385.) 

A Prize of £^ to Walter Shepherd. Kidderminster School of Art. (Nos. 1090 
and 1091.) 

Commended : 

G. I. Foreman, Ji, Westgate, Halifax, Yorks. (Nos. 68 and 69.) 

Frank Heaton, 68, Bacup Road, Todmorden. (Nos. 98 and 99.) 

This class on the whole was poor, and, with the exception of Miss Lebkuchen's 
designs, there was an absence of originality. No design was considered by the 
Judges worthy of the £^o prize offered, 

Sub-Section 9. Two Designs suitable for Axminster Carpets tor a Lounge. 
Prizes offered by Messrs. Tomkinsons, Ltd. 

The awards are as follows : — 

The First Prize of £20 to Cyril Astle, Grand View P.O . Brantford, Ontario. 
Canada. (Nos. 1175 and 1176.) 

The Second Prize of £10 to Miss Margaret E. Hays, The Mythe, Neville Road, 
Bognor, Sussex. (Nos, 550, 551 and 553.) 

Highly Commended : 

Frederick E. R. Everley, Kidderminster School of Art. (Nos. 1733, 1736 and 
1737 *) 
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This class contained many designs of interest and originality. The first prize 
designs were marked by good conception of form and well executed draftsmanship. 
The designs of Miss Hays, who won the second prize, possessed novelty and 
freshness, particularly No. 551, which contained an idea that could be developed 
with pleasing effect. 

Sub-Section 10. Prizes offered by Messrs. A. Herbert Woolley 6- Co., Ltd., for 
{a) design for a Lace Flounce not less than 2jin. wide in Artificial Silk and Silk, for 
dyeing in two colours, and {b) a set of designs for Lace suitable for trimming Ladies' 
Underclothing, comprising zin. Lace ; zin. Insertion ; ^in. Lace : bin. Novel shape 
made intersecting so as to get tzvo shapes in the bin. width, with outer edges that would 
not require scalloping. 

The awards in 10 (a) are as follows : — 

A Prize of fq to Miss Winifred E. Bexton, Nottingham School of Art. (No. 
2914.) 

A prize of to Miss Maud L. Cass, Nottingham School of Art. (No. 2932.) 

A Prize of £3 to Geoffrey R. Dearden, Nottingham School of Art. (No. 2942.) 

The award in 10 [b) is as follows : — 

A Prize of £$ to Miss Winifred E. Bexton, Nottingham School of Art. (No. 

2915-) 

There was an encouraging improvement in the number and quality of the designs 
for flounces, though the designs for laces were not only few in number, but, with one 
exception, of little merit. Tlie flounce design to which the first prize was awarded 
was of special merit owing to the excellent balance of the two colour effects, though 
different colours to those shewn in the design would be actually used by the 
manufacturer. 

Sub-Section 1 1 . Designs for a set of four panels of hand embroidery . Prize offered 
■by Mrs. Lewis F. Day. 

The awards are as follows : — 

A First Prize of /lo to Miss Nancy Guest, Manchester Municipal School 01 Art. 
(No. 2713.) 

A Second (Royal Society of Arts) Prize of to Miss Winifred R. Simmonds, 
Royal College of Art. (No. 1563.) 

A Third (Royal Society of Arts) Prize of £2 to Miss Gladys A. Brailstord, 
Battersea Polytechnic School of Arts and Crafts. (Nos. 2258 and 2259.) 

Commended ; 

Miss Ethel Nettleship, 46, Powis Square, W.ii. (No. 397.) 

The designs for this competition were, for the most part, rather disappointing, 
as showing little originality. There was also too great a tendency to wliat might 
be called the “ Sale of Work” class of embroidery. Some designers had not 
indicated the colours, and others submitted designs which were too pictorial or 
otherwise ill -calculated to be reproduced in needlew'ork. The winning design shows 
an original treatment in colour and composition of pictorial subjects, and is well 
adapted for embroidery. The second and third designs are also original in subject 
and treatment but perliaps not quite so suitable for immediate rendering in needle- 
work. Designers of embroidery patterns should bear in .mind that apart from 
originality and good composition, colour and stitch should also be consi4ered and 
indicated. 
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Sub-Section 12. Design for Wallpaper suitable for either a living room or a bed- 
room. Prize offered by the Wallpaper Manufacturers, Ltd. 

The awards are as follows : — 

A Prize of 10s. to Victor K. Brown, L.C.C. Hammersmith School of Arts 
and Crafts. (No. 211.) 

Highly Commended : 

Miss Eileen Langmead, “ Hamont/' Goodwyn Avenue, Mill Hill, N.W.7. 
(No. 131^*) 

Commended : 

Victor R. Brow'n, L.C.C. Hammersmith School of Arts and Crafts. (Nos. 208, 
209 and 210.) 

The wallpaper designs numbered less than ^o, and of these the drawings of Victor 
R. Brown, of the Hammersmith School of Art, were outstanding, both from the point 
of view of their practicability and commercial value. 

The design of Miss Langmead shewed vision and is highly commended. Of the 
rest, there was little which could be considered praiseworthy, or which shewed 
much intelligent guidance in the training of the students. 

Sub-Section 13. Additional Prizes offered by Messrs. Turnbull 6- Stockdale, Ltd., 
for the tivo most original designs intended for Cretonne or hand block printing, which, 
whilst showing suitability to material and use, shall be judged mainly for their imagina- 
tive and aesthetic (fualities. The Prizes were open to students or designers serving 
apprenticeship in studios or dratving offices, not over 2 r years of age on December 31s/, 
1927. Entries in Sub-sections i, 2, 3, 4, 5 and 6, provided the competitor complied 
with the above regulation, were eligible for these additional Prizes. 

'the awards are as follows ; 

The First IVize of /13 to .Miss Mollie A. May lam, Regent Street Polytechnic 
School of Art. (No. 135^^*) 

J'he Second Prize of £10 to Miss ViolelcT 1>. E. Janc.s, Watford School of .\rt, 
(No. 1910, (Mitered for Sub-section j (6)). 

Highly Commended ; 

Thomas ). Corbin, Koval College of Art. (No. 1202. entered for Sub-section 

4 («))■ 

MissfLM 1 >ie.kinson. L.C.C. Haniinersinith School of .Vrts and Crafts, (No. 
2071.) 

the two first designs were awarded prizes on the grounds of t lieir imagmatix e and 
aesthetic' (jualities. coniluned with siniplicity of treatment and suitability for their 
purpose. 

The designs submitted in this sub section were, (.>11 the whoie, lair, with three or 
four exceptions. Generally they did not shew a very good colour sense. Colour 
harmony should be stu(li(‘d to a greater (^xteiit in Schools of Art than at prtvsenl 
seems to be the case. 


Se c; IT ON 111. — !• u R N I T u R J-: . 

The Competition in Furniture attracted a very considerable number of designs 
m the various sub-sections, which may be divided roughly into tliree categories : — 
(a) The frankly pedestrian drawing in which the details of some historical style 
have been embodied iji a more or less uninspired composition. 
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(b) Designs evidently influenced by a modem mode of expression in tbe furniture 
trade and showing traces of a half-assimilated continental conception of design. 

(c) Designs submitted by students who have conceived of their task as 
necessitating originality, and expressing too great a regard for novelty for the sake 
of novelty. 

Sub-Section i. Prize offered for Furniture for a Dining-Room. 

The awards are as follows ; — 

A First Prize of £20 to Robert Balfour Graham, Barnstaple School of Art. 

(No. 142.) 

A Second Prize of to William H. Russell, c/o Mr. W. Stanley, Leamington 

Road, Broadway, Worcs. (Nos. 1547 and 1548.) 

Highly Commended ; 

James Watson, 13, Albany Road, West Twerton, Bath. (No. 324.) 

Cyril L. White, Nottingham School of Art, (Nos. 2977, 2978, 2979 and 

2980.) 

The first prize (No. 142), was allotted to a scheme in silky oak inlaid with laurel 
wood. The J udges hesitated in giving this first place on account of the questionable 
construction of the chair backs, but were impressed by the general proportions and 
workman-like expression. 

The design awarded second prize (No. 1547), is a design of an entirely different 
character which is approached from the point of view of the cabinet maker rather 
than the mere drawing board designer. It can hardly be doubted that this drawing 
is made by a man who has either worked at the bench or has been closely associated 
with workshop conditions. It is a design which is evolved from cabinet making and 
chair making experience. Here is a design which is new, but nevertheless soundly 
English in its conception. There has been no coquetry with Parisian novelties. 

Mr. James Watson (No. 324), easily takes first place as a water colour artist in 
portraying furniture, but the facility and skill with which he can make an extra* 
ordinarily pleasing group occasionally leads him into defects as far as construction 
is concerned. Mr. Cyril White's scheme (Nos. 2977-2980), for a dining room was 
very favourably commented on by the Judges, and he probably lost the first or 
second place on account of the rather startling glazing of his cabinet, and it was not 
entirely clear what would be the purpose of this cabinet in a>dining room. 

Sub-Sec riON 2. Prizes offered for Furniture for a Drawing-Room. 

The Judges were unable to recommend that the full Prizes should be given, bui 
the following awards were made ; — 

A Prize of £^ to each of the following : 

Duncan McC. Grassie, 14, Blythswood Terrace, Sandy Road, Renfrew. 

(No. 907.) 

Douglas L. Hadden, Wycombe Technical Institute, High Wycombe. (No. 

1685.) 

A Prize of £^ 3s, to John A. L. Hill. L.C.C. Central School of Arts and Crafts. 

(Nos. 534 and 535.) 

This sub-section was weakest both in the number of designs submitted and their 
quality. This may be attributable to the passing of the drawing room and the 
coming of the more intimate furnishing of the sitting room. 



Dec. 14, 19^8 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 117 


Mr. D. McCallum Grassie's set of drawings are conventional, and rather unin- 
spired ; the line of the cabriole legs in his design (No. 1907), is exaggerated and open 
to question. Mr. J. A. L. Hill sent in a distinctly modem design (No. 534-5). and it 
would pay him to take a little time to present his designs in a more attractive 
manner. 

Sub-Section 3. Prizes offered by the London Cabinet and Upholstery Trades 
Federation, for Designs for a Best Bedroom Suite in the Modern Style. 

The Judges were unable to recommend that the full amount of the First Prize 
should be awarded to one competitor. Tliey accordingly decided to pool the 
amount available for the first and second prize, and to make the following awards: — 

A Prize of £7 los. to each of the following : 

Frederick W. de la Mare, L.C.C. Brixton School of Building. (Nos. 961 
and 962.) 

Cyril L. White, Nottingham School of Art. (Nos. 2974, 2975 2976.) 

An Owen Jones Medal is also awarded to Cyril L. White. (Nos. 2974 to 2976.) 

A Prize of £^ to each of the following : 

Donald Williamson, Sheffield College of Arts and Crafts. (No. 2159.) 

James Watson, 13, Albany Road. West Twerton. Bath. (Nos. 326 and 327.) 

Highly Commended : 

John A, L. Hill, L.C.C. Central School of .\rts and Crafts. (Nos. 536 and 537.) 

Commended : 

Alwyn G. Allen, Mr. J. H. Roberts' Studio, 30, Royal Crescent, W.i i, (No. 

1177.) 

Frederick C. Gilray, Edinburgh College of Art. (Nos. 2650 and 2651.) 

Duncan McC. Grassier, 14, Blythswood Terrace, Santly Road, Renfrew. (No. 

908.) 

This sub>section attracted by far tlie greatest number of designs. The Judges 
had very little difficulty in at once rejecting a great number of them. The conditions 
in this sub-section were that the designs should be distinctly original, and many of 
the competitors had lost sight of this. It is not sufficient in a competition wffiere 
originality is demanded to make slight variations in designs which can be seen in the 
show windows of any large retail furnishing establishments. There w^ere four 
schemes of outstanding merit submitted, the first and second places being given 
respectively to Mr. F. W. De la mare, a competitor whose work has been successful 
in former Competitions, and Mr, C. L. White, for a design in which originality was 
tempered by restraint. The third place w'as gained by Mr. Donald Williamson, 
who is evidently at some variance with Hogarth, for there is not a curved line any- 
where in his scheme. This dependence on angularity has not betrayed him into 
undue harshness, because he is saved by an intrinsic sense of proportion. Mr. 
James Watson, in his Bedroom Furniture, as in some of the other designs wdiich he 
submits, is too apt to think of wood in terms of marble, but his draughtsmanship 
and the general presentation is admirable. 

Sub-Section 4. Prize offered for Design for Two Sets of Dintng-Room Chairs. 

The award is as follows : — 

A Prize of £s 5s. to Sydney J . Stokes, Regent Street Polytechnic School of Art, 

(Nos, 1060 and 1061.) 



ii8 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec. 14, 1928 



Design by Frederick \V' de la Mare for a best bedroom suite in modern stvie. 
Reproduced by kind permission cf The Cabinet Maker 
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Sub-Section 5. Prize offered by the ** Cabinet Maker ** for a design for a Cabinet 
for a Wireless Receiving Set. 

The awards are as follows : — 

A Prize of 5s. to William F. Payne, Bath School of Art. (No. 1036.) 

Highly Commended : 

William F. Payne, Bath School of Art. (No. 1038.) 

In this Sub-Section a number of designs were submitted, some of them frankly 
disguises and others unhappy mixtures. The problem of designing a wireless 
cabinet had not been approached with the clarity of intention which would have 
made it possible to incorporate the apparatus in the design in an agreeable luanner, 
and the feeling of the necessity for disguise predominated. The prize-winning 
design by Mr. William F. Payne, was the nearest approach to a new piece of furniture, 
new in intention as well as in form ; and another design by the same competitor was 
highly commended also, for it showed a grasp of the fundamental problem presented. 

Sub-Section 6. Prize offered by the Star Manufacturing Company for a set of 
six Designs for Decoration of Side Panels of Baby Carriages. 

Tlie award is as follows : — 

A Prize of fio to Miss Honor Howard -Mercer, Guildford School of Art. (No. 

980.) 

The entries were only few in number, doubtless owing to the subject being new. 
Two of the designs are not suitable for the purpose in view, though they could be 
applied to other trades, and are (|uite good in themselves. 

The third entry (No. 980), shows a grasp of the subject from a utility as well as 
artistic standpoint, and this secures the prize offered. 

If the subject were developed more on these lines in subsequent Competitions, 
there would be more scope for prize-giving. 

Section IV. — Book Production. 

Sub-Section 1. A Title-page set from type, with or without printers* ornaments. 

[The book prescribed in each Sub-Section was “ Westward Ho I (Crown Quarto).] 

The awards are as follows : — 

A Prize of 4s. to David C. Shand, London School of Printing <fe Kindred 

Trades. (No. 1411.) 

A Prize of 3s. to each of the following : — 

John F. Adams, London School of Printing & Kindred Trades. (No. 1785.) 

Herbert G. Newman, London School of Printing & Kindred Trades. (No. 

1342) 

Highly Commended : 

William H. G. Adams, London School of Printing & Kindred Trades. (Nos. 

1179 and 1182.) 

E. Thurston Lewis, London School of Printing & Kindred Trades. (No. 1299.^ 

David C. Shand, London School of Printing & Kindred Trades. (No. 1413.J 

Commended : 

Peter Carruthers. 6, Hughenden Road, Horfield, Bristol, (Nos. 499 and 502.) 
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Sub-Section 2, A Contents page, set from type. 

The awards are as follows : — 

A Prize of 6s. and ci Prize of 4s., to George L. Riddell, London School of 
Printing & Kindred Trades, for Nos. 1779 and 1778 respectively. 

Vn Owen Jones Medal is also awarded to George L. Ridd ell. (Nos. 1779 and 

177S.) 

Highly ( oraraended : 

Francis Doherty, London School of Printing & Kindred Trades. (No. 1222.) 

(jeorge L. Riddell, London School of Printing & Kindred Trades. (No. 1777 ’) 

( ommended : 

Alfred J. Bouch, London School of Printing & Kindred Trades. (No. 1770.) 

hVederick C. Krrington, Camberwell School of Arts Sc Crafts. (No. 1577.) 

Sub-Section 3. Three pages of text, set from type. 

The awards are as follows : — 

A Prize of £^ 4s. to George L. Riddell, London School of Printing Sc Kindred 
Trades. (No. 1772.) 

A Prize of £^ 3s. to each of the following : 

George L. Riddell, London School of Printing Sc Kindred Trades. (No. 1774.) 

David C. Shand, London School of Printing Sc Kindred Trades. (No. 1415.) 

Highly (\)inmended : 

George L. Riddell, London School of Printing & Kindred Trades. (No. 1773.) 

David C. Shand, London School of Printing vS: Kindred 1 'rades. (No. 1416.) 

( ommended : 

George L. Riddell, London School of Printing Sc Kindred Trades. (No. 1775.) 

The Judges aie impressed with the increasing interest taken in Sub-Sections 
I, 2 and 3. Every year shows an increase in the number of entries, and what is 
more pleasing, a higher standard of craftsmanship. The section representing the 
contents page and text matter is worthy of special attention. Many specimens 
submitted showed original ideas of treatment, and a high standard of technique. 
Great difficulty was found in adjudicating these sections. 

It was rather disappointing to find a number of exhibits which could not in any 
way be interpreted as title pages. They were more in the nature of a commercial 
circular, printed in two or three colours. Those entering for these C ornpetitions 
should make a study of title pages of a good standard. 

There seems to be a general tendency to view the Competitions from the point 
of view of what is required in the publication of “ special editions." Competitors 
should bear in mind the character of the book which they are producing. " Westward 
Ho ! " is essentially what may be called an ordinary or common novel, but only 
one competitor seemed to have had this point m view. In the contents pages 
some good examples were shown, but competitors should bear in mind the purpose 
of a contents page, which in ail instances shoukl be legible in its design and 
composition. 

Some specimens were quite unsuitable for exhibition, and the notice of the 
competitors should be drawn to the rules of the Competition. In certain instances 
lay-outs were submitted, and others with hand work introduced. Such are 
ineligible, h^urther, it is not desirable that the same setting with an initial in 
a different colour should be submitted as a separate entry. 
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Competitors should understand the purpose of the Competition, which is for the 
improvement of book production. Originality of treatment is the main con- 
sideration. Many excellent examples were submitted, but freqiu^ntly they were 
copies of well-known publications. 

Sub-Section 4. Drawings in black and not more than two tints of (a) a head-piece : 
(6) tail-piece ; (c) thumb-nail illustration, suitable to the size of the page. 

No awards were made in this Sub-Section. 

Any head-piece or tail-piece must, above all things, be of a suitable weight for 
the type to produce a well-balanced page. All designs in future should be sub- 
mitted with the type as a complete page or opening. 

The Judges regret that no competitor has realised either the limitations or the 
possibilities of this section of the Competition, and they can make no awards nor 
recommend that any of the designs should be exhibited. 

Sub-Section 5. A case for a binding in either cloth or leather. 

The awards are as follows : — 

A Prize of £2 2s. to Donald Bosher, Leicester College of Arts ct Crafts. (No. 

‘ 753 -) 

Commended : 

Charles Clittord Mitchell, Leicester College of Arts & Crafts. (No. 1752.) 

Several candidates submitted designs for sides without backs as well. This 
should never be done, as sides and back form a complete whole. 

“ Leather working," although possibly suitable for blotters, is quite unsuitable 
for any practical form of book-binding. 

The designs submitted were on the whole far too ornate, and most of them were 
unsuitable. 

Sub-Section 6. Designs for f nd-papers. 

The awards are as follows : — 

A Prize of £6 6s. to Miss Katie McDonald, L.C.C. Central School of Arts & 
Crafts. (Nos. 2632 and 2653.) 

A Prize of £^ 3s. to Miss Joyce E. Gregory, Hornsey School of .\rt. (No. 2171 . 

Commended : 

Miss Bertha J. Olyett, Press Art School, Forest Hill, S.E. (Nos. 1350 and 1551. 

End-papers are used to join the cover and the text, and therefore should neither 
be obtrusive nor expensive to produce. It is advisable that they should not be 
pictorial and certainly not cut in half by the joint. The design i)\ Miss Vera F. 
Fox (No. 2841) is a good drawing in this misdirection. 

The wood-engraved end-papers (Nos. 2652 and 2633) are the most original 
submitted ; they are well drawn and suitable for their purpose. The second prize 

£3 3S- is awarded to No. 2171. mainly for the wood-engraved design 3. 

Sub-Section 7. Designs for a Jacket. 

The awards are as follows : — 

A Prize of £6 6s. to Miss Olive Francis Harris. Ro\ al College of .\rt. (No, 524.) 

A Prize of £'^ 3s. to Miss Doris Gully, Battersea Polytechnic School of Arts <& 
Crafts. (No. 2271.) 



124 JOURNAL OF THE ROYAL SOCIETY OF ARTS ©ijc, 

Highly Commended : 

Miss Daphne V. Barry, Battersea Polytechnic School of Arts & Crafts. (No. 
2257.) 

Miss Joyce Hall, Royal Albert Memorial School of Art, Exeter. (No. 555.) 

Miss Katie McDonald, L.C.C. Central School of Arts & Crafts. (No. 2654.) 

Commended : 

Miss Margaret Blundell, Liverpool School of Art. (No. 2820.) 

Miss Joyce H. Davies, Liverpool School of Art. (No. 2831.) 

Miss Margaret E. Frere, Battersea Polytechnic School of Arts & Crafts. 

(No. 2267.) 

William A. Wright, Battersea Polytechnic School of Arts & Crafts. (No. 2289.) 

The J udges desire to point out that an essential part of the design of a book 
jacket is the title, etc. Many of the designs submitted avoided this important 
and difficult problem. Several, good as drawings, were rejected on the ground 
of unsuitability, while many were too expensive to reproduce. One design by 
Miss Gwendolen Jones (No. 2416) was more suitable for an end-paper and was 
accordingly transferred to that Sub-Section. Nos. 1559 and 1560 would make 
good window bills, but w^ould be too expensive for book jackets. 

Section V. — Pottery and Glass. 

A large number of designs for China and Earthenware werj sent in, showing on 
the whole a good technical knowledge and generally a high standard of artistic 
taste. Unfortunately, the limits of space did not permit a large number to be 
exhibited so that it was necessary to set a rather high standard in making the 
awards, and in selecting designs for exhibition, and many designs had to be 
rejected for only minor faults. 

Competitors from districts outside the Potteries area were obviously handicapped 
by their fewer chances of obtaining technical knowledge, and the Judges recommend 
to them a closer study of what is required in small essential details, such as thickness 
of handles on cups, size of foot to obtain a good stand, and adequate knobs on covers. 
These points can easily be observed on pottery in their own homes or in shop 
windows. 

To those competitors from the Junior Department of the Burslem School of Art, 
we should like to offer words of encouragement. Their w^ork is bright and shows 
distinct promise for the future. I 

Sub-Section 1. (China). Design for a Cup and Saucer, Cream, and Bread and 
Butter Plate, with suitable decoration.’ 

The awards are as follows:— - 

A Prize of ;^5 5s. to each of the following : 

Miss Catherine M. Brown, Watford School ot Art. (No. 1898.) 

William Ruscoe, Stoke Art School, (No. 1372.) 

Commended : 

Mrs.TTnez Batterbury, Blackheath School of Art. (No. 342.) 

Miss Freda M. Beardmore, Burslem Art School (Junior Dept.) (No. 2467. 

Roy S. Durber, Burslem Art School (Junior Dept.) (No. 2502.) 

Fr^ V. Moore, Burslem School of Art. (No. 2449.) 

Miss May Mountford, Hanley School of Art. (No. 2189.) 

Miss Millicent J. Taplin, Hanley School of Art. (No. 2200.) 
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A large amount of really good work was shown in this Sub-Section, the Judges 
only arriving at their decisions after carefully weighing up the technical as well as 
the artistic points. 



t Design for a Cup and Saucer, Cream Jug and Bread and Butter 
Plate, by Miss Catherine M. Brown. 


t Reproduced by kind penuission of The Pottery Ga^zeftc. 
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t Design for a Cup and Saucer, Cream Jug and Bread and Butter 
Plate by William Ruscoe. 

Designs Nos. 1898 and 1372 were finally chosen as being of ecjual merit. No, 1372 
is a technically correct design, well drawn and finished. No. 1898 has a freAness 
which appeals. One small point recommended to the designer is that the cream jug 
is a little unfinished at the top. Both look like saleable designs. 

t Reprorluced by kind permission of The Pottery Gazette. 
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No. 342 is a pretty design using heather as a motive* while Nos. 2502 and 2476 
are both good. No. 2449 would make an attractive children’s set, but is not so 
good for a general tea set. 

Nos. 2052-7 (John Buchanan, City of Oxford School of Art), are very well drawn, 
but technically not sound ; the narrow borders are probably too miniature and 
complex, whilst the heraldic lion design would be extremely difficult to apply to the 
tea cup or jug. We recommend this designer to try the effect of bending a piece of 
thin tracing paper round a shape suci* as the cup he sh^ws ; he would find too many 
creases occurring in the paper. 

Sub-Skction z (China). Design for a practical shaped f'eapnt, mth suitable 
decoration. 

The awards are as follows ; 

\ Prize of £5 5s. to William Ruscot;, Stoke Art School (No. 1374.) 

( omrnended ; 

Albert Capey, Bursleiri Art School (Junior J^ept.) (No. 2491.) 

William Hiirgreaves, Burslem Art Scliool (Junior I>ipt.) (No. 25209 

George Tams, Burslern Art School (Junior Dept.) (No. 2587.) 

Some competitors placed the spout tt>o high, which would allow the tea to pour 
over the top of the pot before corning out of the spout, or too low, which would not 
allow the pot to be filled before running out of the spout. Some made the knob on 
the cover so small that it would Irardlv serve its purpose, or w^ould easily be knocked 
off. 

No. 1374 was selected for an award, because it most satisfied requirements. It 
was well drawn, with capable handle and knob and witli steady base, and would 
not upset easily. 

Others, such as Nos. 2481 1-2491, would make good teapots for cafe or restaurant 
use, being strong in the handle and spout, but knobs are generally too small or w’^eak. 

Sub-Skction 3 (R aim HKNWAHr), .1 Dinner Plate and Wgc table Dish , >1 simple 
design, tvith suitable decoration. 

the awuirds are as follow s: 

Highly Commended : 

Miss Doris lAxrton, Hanley School of .An. (No 

Miss Milliccnit J. Tapliii, Hanley School of Art. (No. 2201.) 

Many really good designs were shown, but some were spoiled by the shape of the 
vegetable dish . Some competitors made it so sliallow that it could be better used 
as a bacon dish than for vegetables. Others made the knob on the cover too thin 
at the contact point, or much too small for the grip. 

Nos. 2191 and 2201 are both well drawn designs and are highly commeadtd. 

Sub-Section 4 (Earthenware), A Kas^, not more than \zin. in height, with 
decoration suitable for either China or P'arthenware. 

The awards are as follow s : — 

A Prize of ^^5 5s. to Mis,s Doris Parton. Hanley School of Art. (Nt». 2196.) 
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Commended : 

Mrs. Inez Batterbury, Blackheath School of Art. (No. 345.) 

Albert W, Nixon, Burslem Art School (Junior Dept.) (No. 2555.) 

Victor G. Skellern, Hanley School of Art. (No. 2199.) 

Miss Millicent J. Taplin, Hanley School of Art. (No. 2202.) 

This Sub-Section is, perhaps, the weakest in the pottery designs, though some good 
designs are shown. Some competitors do not seem to realise that a vase should have 



t Design for a Vase, by Miss D. Parton. 


a foot wide enough to allow it to stand without being easily pushed over. Others 
have shown the design as if it was for a flat surface instead of a round base, lines 
sometimes not following the contour but coming straight down. 

No. 2196 was finally chosen as showing the most originality. 

To conclude ; Many of the competitors show by a general similarity of design 
that ** the factory has had a large influence on the styles producer! . To these we 
would recommend more study of the best pottery in Museums, to try to get more 
variety, by using other methods of producing artistic results, thus widening their 
technical knowledge and perhaps attaining newer effects than those with which they 
are immediately surrounded in the factory. 

t Reproduced by kind permissirn of The Pottery Gautte. 
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t Design for a Wine-glass, a Tumbler and a Decanter by Leonard Green. 

Sub-Section 5. (Glass). A Service of Glass (i.e,, a Wine Glass, a Tumblef and 
a Decanter) of good form, with or without decoration. 

The awards are as loilows : — 

A Prize of £10 los. to Leonard Green, Wordsley School of Ai*t and Technical 
Institute. (Nos, 1936 and 1938.) 

Sub-Section 6. (Glass). A Centre Piece for table decoration, not exceeding 9m. 
*n height, with decoration suitable for cutting, and Vases to match. 

The awards are as follows : — 

A Prize of £10 los. to Leonard Green, Wordsley School of Art Sc I'echnical 
Institute. (No. 1933.) 

Highly Commended : 

Leonard Green, Wordsley School of Art and Technical Institute, (inos. 1931. 
1932, 1934. and 1935.) 

t Reproduced by kind permission of The Pottery Gazette. 
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The designs submitted were disappointing both in number and in originality. The 
J udges cannot understand why wider interest is not taken in the glass district and 
why students do not try to strike out more oiiginal ideas. The designs exhibited 
are of the type that one can see in nearly every trade catalogue. The designs sent 
in by Leonard Green stand out as the best in Sub -Sections 5 and 6 

Section VL — ^Miscellaneous. 

Sub-Section i . Prizes offered by the Empire Marketing Board for a Design for 
a Shop Window Bill, 

The awards are as follows : — 

The First Prize of £2^ and the Second Prize of ;^io, are divided equally between 
Miss Nita Worth, Bournemouth School of Art. (No. 2124 ) 

William Grundy, Halifax School of Art. (No. 1993.) 

The Third Prize of £^ to Michael L. P. Reilly. Elmhurst. Lichfield Road, Four 
Oaks, near Birmingham. (No. 241.) 

Commended : 

Miss Astrid Barlow, Manchester Municipal School of Art. (No. 2692.) 

Miss Kathleen M, Cooper, Nottingham School of Art. (No. 2936.) 

Miss Phyllis Jones, Sheffield College of Arts and Crafts. (No. 2146.) 

Eric Moss, Liverpool School of Art. (No. 2867.) 

Raymond V. Robert, 16, Chinley Avenue, Moston, Manchester. (No. 687.) 

In the opinion of the Judges, Nos. 1993 and 2124 are of equal merit, and the first 
and second prize are divided equally between them. The quality of the work- 
manship in No. 2124 is equalled by the clarity of No. 1993. The third prize of £5 
is awarded to No. 241 for the originality of the design and the treatment of the 
pictorial portion. The lettering, both in placing and execution is not sufficiently 
good. No. 2936 is commended for its poster qualities, but the drawing is crude and 
lacking in quality. No. 2692 is commended for originality of design. The lettering, 
however, is poor and inconspicuous. No. 687 is commended for its lettering. 
No. 2867 is commended for its ingenuity, but is somewhat spoilt by its colouring. 
No. 2146 is disqualified for not conforming to the regulations, but is commended as 
having merit. 

Sub-Section 2. Prize offered by Messrs. Simpson and Godlee, Ltd., for design for 
a Poster advertising “ Bevis Fabrics.*' 

The Prize of 50 guineas was divided and awarded as follows : 

A Prize of £2^ to Charles Dean, Liverpool School of Art. (No. 2833.) 

A Prize of £1^ 15s. to each of the following : 

Miss Amy Ayres, Wick Studio, Hove. (No. 1966.) 

McKean E. Tatchell, 133, Upton Park Road, Forest Gate, H.7. (No. 1453.) 

Highly Commended : 

Miss Barbara Beaumont, Brighton Municipal School of Art. (No. 1196.) 

Miss D. Bullock, King Edward VH School of Art, Newcastle-on -Tyne. (No. 7.) 

Miss G. M. Dickinson, L.C.C. Hammersmith School of Arts and Crafts. (No. 
2073.) 

Miss Winifred Forgan, L.C.C. Central School of Arts and Crafts. (No. 849.) 

Miss Marjorie Kershaw, Liverpool School of Art. (No. 2858.) 

John Gordon Smith, Manchester Municipal School of Art. (No. 2778.) 
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Commended : 

Sydney Arrobus, 50, Guilford Street, W.C.i. (No. 349.) 

Francis M. Baker-Smith, Cambridge University School of Architectuie. (No. 

252.) 

Miss Agnes Duguid, International Correspondence Schools, Kingsway, W.C,2. 
(No. 1251.) 

Miss Anne Gilchrist, Grosvenor School of Modern Art, 33, Warwick Square, 
S.W. (No. 1554-) 

Miss Olive F. Harris, Royal College of Art. (No. 525.) 

Miss M. O. Lilley, Battersea Polytechnic School of Arts and Crafts. (No. 22 75.) 
Miss Barbara Stubbs, Royal College of Art. (No. 2994.) 

There was a gratifying number of entries for these prizes, and the best of them 
reached a good standard of excellence, although there was not a great deal of 
originality of ideas. 

The Judges felt that there was nothing of such outstanding merit as to justify the 
award of the fifty guineas in one prize, and they have divided the amount as shown 
above. 

Sub-Section 3. Prize offered by Messrs. C. C. Wakefield 6- Co., Ltd., for Poster 
or Showcard advertising Wakefield Castrol Motor Oils. 

The Judges were unable to recommend that the full prize of £50 should be given, 
but the following awards were made : — 

A First Prize of £20 to Dr. John Duguid, 13, Manor Place, Cults, Aberdeen. 
(No. 1254.) 

A Second Prize of 5^15 to Francis H. Bramwell, Sheffield College of Arts and 
Crafts. (No. 2130,) 

Three eijual Prizes of £5 each to 

Henry W. Collins, Colchester School of Arts and Crafts. (No. 1557.) 

Arthur Morrison. Liverpool School of Art. (No. 2866.) 

William Southon, Manchester Municipjil School of Art. (No. 2780.) 

Highly Commended : 

Miss May Bilbie, Nottingham School of Art. (No. 2918.) 

Jo.seph P. McCrum, Royal College of Art. (No. 1316.) 

Commended : 

Robert H. Fraser, Dunedin School of Art, New Zealand. (No. 2600.) 

Harry Helliwell, Halifax School of Art. (No. 2001.) 

Frederick G. Osborne, Margate School of Art. (No. 1814.) 

This competition brought forth very little of real originality. Many of the designs 
were reproductions of well-known themes, while others had only the merit of their 
technique. 

Si B -Section 4. Prize offered by Henley's Tyre (S- Rubber Co,, Ltd., for 
^or a Poster advertising the Company' s Pneumatic Motor 'Tyres, 

The Judges recommend that the ;^5o Prize should be divided and three Prizes of 
£16 r6s. each awarded to the following : — 

Thomas S. Burrows, Nottingham School of Art. (No. 2922.) 

(Teoffrejy L. Rudd, Nottingham School of Art. (No. 2957.) 

Noel Syers, Goldsmiths’ College School of Art (University of London). (No. 
1071.) 
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Commended : 

Cecil Cooke, Alcourt, Sandy Lane, Cheam, Surrey, (No. 22.) 

Eugene Fancott, Liverpool School of Art. (No. 2840.) 

Miss Doris Ciully, Battersea Polytechnic School of Arts and Crafts. (No. 2273.) 

John NicolvSon, 16, IJffington Road, S.E.27. (No. 1343.) 

Frank H. Pavely, L.C.C. Hackney Technical Institute. (No. 225.) 

Roland Wigginton, 144, Hertford Road, De Beauvoir Town, N.i. (No. 419.) 

It is recognised tliat the subject set is difficult, but the Judges found the lievel of 
originality low and the technique in a large proportion of the entries rather poor. 
The prize was divided because not one sketch showed sufficient originality of idea or 
treatment to justify the award of the full prize. The entries commended were 
commended for " Workmanship/' ratlier than for originality or advertising value. 

Sub-Section 5. Pri^e offered by Messrs. W, T. Henley’s Telegraph Works Co., 
Ltd., for a Design for a Showcard advertising the Henley Wiring System. 

The Judges were unable to recommend that the full Prize of £2^ should be given, 
but a Prize of ;^io Wcis awarded to 

Percy Bamberger, “ Broadway," Chapel Lane, Frodsham, Cheshire. (No. 159.) 

This competition attracted only eight entries, not one of which fulfils tire require- 
ments of the competition. None of the designs would make a showcard suitable to 
■ Advertise the Henley Wiring System.” In most cases the entrants have a wrong 
idea of what is wanted, and have submitted designs which have no reference to the 
electric wiring of buildings. Telephones, Telegraph Wires and Switches have been 
introduced. The subject is probably a difficult one, and in a future competition the 
donors will give an outline of the requirements for a showcard for the subject. 
Mr. Bamberger's design came nearest to the object to be secured. 

Sub-Section 6 . (i) Prizes offered by Messrs. /. S. pry (S Sons, Ltd., for a Poster 

idverlising Fry's Breakfast Cocoa. 

rhe awards are as follows : — 

A First Prize of ros. to Frederick B. Hayes, Bath School of Art. (No. 945.) 

A Second Prize of £y 7s. to Miss Edna Oakden, Manchester Municipal School of 

Art. (No. 2756.) 

Third Prize of 5s. to Cieorge F. Lunt, Tdverpool Scliool of Art. (No. 2862.) 

Highly f'ommended ; 

Miss Mary Caine, Nottingham School of Art. (No. 2927.) 

Frank Hilton, International Correspondence Schools, Kingsway, W.C.2. (No. 
952.) 

Daniel McKay, c/o Wallace, 19. Langside Road, Glasgow. S.2. (No. 1019.) 

c ommended ; 

Stanton H. Elliott, Liverpool School of Art. (No. 2837.) 

The majority of competitors do not seem to have realised that the purpose of a 
poster is to give a message in a Hash. They ought to keep in view that confusion in 
design and lettering destroys tlie value of a design as a poster. The tliree winning 
designs are thoroughly competent both in design and colour. 

Sub-Section 6. (2) Prizes offered by Messrs. /. 5. Fry 6- Sons, Ltd., for a Design 
tor a Showcard advertising Fry's Easier Eggs. 
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The awards are as follows : - 

A Prize of £10 los. to Leonard Towers, Liverpool School of Art. (No. 2897.) 

A Prize of £y 7s. to Miss Mary Caine, Nottingham School of Art, (No. 2929.) 
A Prize of 5s. to Fred Clay, Bradford College of Arts and Crafts. (No. 2020.} 

Highly Commended : 

Harold Hemingway, Rochdale School of Art. (No. 1837.) 

Miss J ennie Whitham, Leeds College of Art. (No. 1681 .) 

(>3in mended : 

Miss Molly Chilton -Price, Bath School of Art. (No. 637.) 

Miss Glad}'S Rees, West Deeping, near Peterborough. (No. 207.) 

This work as a whole was rather disappointing, owing to its lack of simplicity. 
Competitors in this Sub-Section should remember that the function of a window 
showcard is simply’ to direct attention to the goexis near which it is placed amongst 
competing attractions. 

Sub-Sec'.hcn 7. (1 ) Prizes offered by Messrs. W . McKenzie dy Co., Ltd., for Designs 

for Christmas Cards. 

The Judges were unable to recommend that tlie full Prizes should be given, but 
tlie following awards w'ere made - 

A Prize of ;^io to Henry W. Wallwork, “ Netherleigh," Middlewich Road 
Holmes Chapel, Cheshire. (No. 1138 (b).) 

A Prize of £^ for each design to the following : 

Miss Ena H. Fabian, 15, Florence Park, Kedland, Bristol. (Nos. 2672 and 

Miss Marian Peck, Sheffield College of Arts and Crafts (Nos. 2151 and 2 j 52 . ) 
Miss Isabel Saul, Bournemouth School of Art. (No. 2122.) 

A Prize of ;^3 to Miss Ena H. Fabian. 13, Florence Park, Redland, Bristol 
(No. 2675 (a)). 

A Prize of £1 for each design to the following : 

Miss Kathleen Atkins, Royal College of Art. (Nos. J184 (d) and 1184 (f);. 
Miss Berenice Butler, Popplestones, Trimley St. Mary, Ipswich, Suffolk. 
(Nos. 429 and 431.) 

Miss Joyce Mercer, 13, Ranmoor Park Road, Sheffield. (No. 219.) 

Miss Mary Mordle, Nottingliain Correspohdence College for Applied Designs 
(No. 1806 (a)). 

The competition as a whole was interesting, but there were not three outstanding 
designs to merit award of prizes as originally offered. The prize money, therefore, 
wiis divided amongst tlie best as shown above. 

Sub-Section 7. (2) Prizes offered by Messrs. W. McKenzie Co., Lid., for iJe^iyns 

for pancy Calendars > 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards were made : — 

A Prize of £$ 5s. to each of the following : 

Miss Ena H. Fabian, 15, Florence Park, Redland, Bristol. (No. 2676.) 
Raymond V. Robert, 16, Chiiiley Avenue, Moston, Manchester. (No. 680. ! 
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A t *rize of £3 3s, to eacli of the following : 

John Buchanan, Oxford School of Art. (No. 2059.) 

Miss Marjorie Carter, Leeds College of Art. {No. i6()6.) 

Miss Marianne Edwards, 78, Onslow Gardens, Muswell Hill, N'.io. (No. 38,) 

The competition fell entirely short of its aim, and it was impossible to award 
the maximum prizes. The above designs, however, liave some iru^rit. 

Sub-Section 8. Prizes offered by Messrs, Rodder Stoughton, Ltd., for three 
Rodder Stoughton Designs for advertisements in the Press. 

(i) Design for Novels. (2) Design for General Books. (3) Design for Religious Books. 

The Judges were unable to recommend that the three full Prizes of 5s. should be 
given, but the following awards were made : — 

A Prize of ^3 3s. to Thomas H. Jenkin, A.R.C.A., 3, Stafford Street. Dunedin, 

New Zealand. (No. 212.) 

A Prize of 2 2 s. to each of the following : 

James L. Carstairs, i5d, Avonmore Road, W.14. (Nos. 61 to 63.) 

Brian M. Gilks, International Correspondence Schools, Kingsway, W.C. 

(No. 93*) 

Highly Commended : 

Miss Mary Caine, Nottingham School of Art. (No. 2931.) 

Richard Mallett, Lowestoft School of Art. (No. 1789.) 

C ommended : 

l^ernard Griffin, 40. Roland Road, Handswortli, Birmingham. (Nos. 513 to 

.516.) 

The competitors have not grasped the purpose of this competition. Most of the 
designs incorporate hackneyed symbols, and, with few exceptions, shew no original 
conceptions, and have not grasped the initial commercial requirements. In the 
religious designs competitors have failed to appreciate the need for catholicity of 
expression. 


Sub-Section 9. Prize offered by Messrs. Cateshys, Ltd., for a Design for a Booklet 
Cover of Catesby s' Cork Lino. 

riie awards are as follows ; — 

/V Prize of £7 7s. to George F. Yarnell, 450, Upper Richmond Road, Richmond, 
Surrey. (No. 1171.) 

A Prize of £^ 3s. to Miss Violet Stacey, Letchworth C.C. Elementary School. 
(No. 705.) 

Commended : 

Arthur J. Cooper^ 64, Grove Avenue, Twickenham, Middlesex. (No. 789), 
for novelty of idea in the method of display. 

Miss Honor Howard-Mercer, Guildford School of Art. (No. 979.) 

All the designs submitted were creditable, and the candidates appear to have 
grasped the main ideas of the competition. 
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Sub-Section 10. (i) Prizes offered by Messrs, Joseph Nathan & Co., Lid., for a 
Design advertising Glaxo or Glax-ovo. 

The awards are as follows : — 

A First Prize of £2^ to George H. Tomlinson, Manchester Municipal School of 
Art. (No. 2787.) 

A Second Prize of £^ 5s, to Miss Barbara Shipley, Nottingham School of Art. 
(No. 2962.) 

Highly Commended : 

Miss Eleanor M. East, Brighton Municipal School of Art. (No. 47.) 

Miss Barbara Shipley, Nottingham School of Art. (No. 2960.) 

Commended : 

George H. Tomlinson, Manchester Municipal School of Art. (Nos. 2785, 2786, 
and 2788.) 

George H. Tomlinson's design (No. 2787) was selected for first prize because it 
shews what the food does or the result from taking it. In contrast, No. 47 shows what 
the food is composed of. The bulk of people are influenced to purchase a food by 
results ; if, however, they were purchasing a motor car or an incubator, mechanical 
details of construction would be important. For instance, w’ith a baby food, most 
mothers have not the knowledge of what a baby fo(xi should be, nor have they much 
knowledge of what a baby sliould have ; this is also true of adults. That Glaxovo 
is composed of highly nutritive constituents, easily digested, quickly prepared, is not 
as strong a selling point as that it will provide sleep for the sleepless, feed jangled and 
starved nerves, or provide a quickly prepared supper dish. In effect, what the food 
does is the primary sales point ; what it is composed of the secondary one, and this 
has been the fundamental basis on which the Judges have made their selection. 


Sub-Section ij. Prizes offered by Messrs. Rowntree Co., Lid., for a Window 
Display Piece. 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards were made : — 

A Prize of ;^io to Harold Kenneth White. Blackheath School of Art and Crafts. 
(No. 1465.) 

A Prize of £^ to Miss Dajihne Barry, Battersea Polytechnic School of Arts and 
Crafts. (No. 2256.) 

Commended ; 

Miss Grace M. Hawkins, ' Ravenhurst/’ Westgate-on-Sea, Kent. (No. 920.) 

In connection with the design for a Window Display Piece, the two previous 
C ompetitions proved to be more or less in the nature of an educational period in so 
far as this section of art work was new to most students. This yt^ar a large number 
of applications was received for references and photographs, and it was anticipated 
that an increased number of designs would be submitted, but this was not the case, 
and 20 only were received. The designs this year were a little better than in previous 
years, but no entry merited first prize. The Judges, however, awarded consolation 
prizes as shown above. 
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GENERAL NOTE, 

Department of Scientific and Industrial Research — Building Research 
— Bulletin No. 5 — The Properties of Breeze and Clinker Aggregates 
AND Methods of Testing their Soundness. — Since the publication more than 
a year ago, of a report upon the general properties of breeze and clinker and their 
use as concrete aggregates, work has been in progress at the Building Research 
Station on the causes of failure experienced with concrete made with these materials. 
In this Bulletin a survey of these causes is presented in non-technical language, 
and two simple methods of testing the soundness of breeze and clinker aggregates 
are given. These tests have been designed for use on the job, without the aid 
of laboratory apparatus. It is hoped that these tests may help to minimise failure 
and to assist the builder to select and use with confidence a cheap material, which, 
if free from harmful constituents, possesses properties which make it suitable 
for a number of purposes. A complete account of the investigations upon which 
this Bulletin is bavsed will be published as a separate technical paper. The Bulletin 
may be obtained, price 6d. (postage extra), from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C. 2 , or through any bookseller. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, December 17. .Architects, Royal Institute of 
British, 9, Conduit Street, W. 8 p.m. Mr. Basil 
lonides, ‘‘ Modem Glass.” 

Geograr-hical Society, at the Aeolian Hall, New Bond 
Street, W. 8,30 p.m. Papers to mark the Bicen- 
tenary of Captain .Cook, including an appreciation of 
his life written by Sir Henry Newbolt. 

Mechanical Engineers, Institution of, Storey’s Gate, S.W. 

6.30 p.m. Mr, J. R. Duggan, ” .Suction Gas as an 
Automobile Engine Fuel.” 

North-East Coast Institution of Engineers and Ship- 
builders, Bolbec Hall, Newcastle-upon-Tyne. 7.15 
p.m, Mr. John Neill, ” Could the Method of Conduct- 
ing Measured Mile Trials be Improved ?” 

University of London, at King’s College, Strand, W.C, 

5.30 p.ra. Maj,-Gcn. Sir Frederick Maurice, 
“ Allenby’s Campaigns in Palestine,” (Lecture II). 

Tuesday, December 18. .Anthropological Institute, 52, 
Upi>er Bedford Place, W.C. 8.30 p.m. Miss R. M. 
Fleming, ” A Study of Growih in Children : its 
Ethnological and Educational Significance. An 
Analysis of Six Years’ Consecutive Measurement.” 
Civil Engineers, Institution of, Great George Street, S.W. 
C p.m. Mr. J, H. Nicholson, ” The Reconstruction of 
the New Holland Pier.” 

Heating and Ventilating Engineers, Institution of, at 
Milton Hall, Deanspate, Manchester. 7 p.m. Mr. A. 
B, Crompton, ” Drying in Laundries.” 

Manchester Geographical Society, 16, St. Mary’s 
Parsonage, Manchester. 0 p.m. Mr, Charles East- 
wood, ” Corsica . Napoleon’s Beautiful Island Home.” 
Mecl anical Fngineeis, Institution of, at the Queen’s 
Hot 1, Biimingham. C.30 t .m. Dr. H. W. twilt, 
“Power T r; nsmission by Beits; An Investigation 
of Fi ndrm nials.” 

Statistical Society, at the Royal Society of Arts, Adclphi, 
W.C. 5.15 p.m. Mr. H. E. Soper, “ The Interpreta- 
tion of Periodicity in Disease Prevalence.” 

Transrort, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.45 p.m. Mr. H, J. 
Butler, ” Commercial Motor Vehicles, their Varieties 
and Uses.” 

At the Queen’s Hotel, Birmingham. 6 p.m. Mr. A. 
Drysdale Wilson, ” The Elimination of Street 
Accidents.” 

VVednesday, December 19., Civil Engineers, Institution 
of, Great George Street, S.W. 6.30 p.m. Mr. I. 
W, G. Freeman, ” The Harbour Improvement Scheme 
at St. Peter Port, Guernsey.” 

Electrical Engineers, Institution of, at the Cleveland 
Technical Institutt^ Middlesbrough, 7 P.m. 
Geological Society, Burlington House, W. 5.30 p.m. 
Prof. W. J, f^gh, “The Geology of the District 
between Uan-y-Mawddwy and uanuwchllyn,” 
Mechanical Engineers, Institution of, at the Technical 


School, Lincoln. 6.30 p.ra. Mr. H. R. Ricardo, 
“ ii t'^mal- < mbustiori Fn ines.” 

Meteorological Society, 49, Cromwell Road, S.W. 5 p.m. 

(1) Mr, L. H. G. Dines, “ '1 he Dines Float Barograph ” ; 

(2) Dr. J . Glass' oole, “ The Distribution of the Average 
Seasonal Rainfall over Europe.” 

Microsco' ical Society, 20, Hanover Square. 7.30 P.m. 

i i) Messrs. E. Heron-Alien and A. Earland, “ Some 
'urther Notes on the Pegididae ” ; (2) Prof. E. Ghosh, 
“ A New Parasitic Cilia te from the Intestine of the 
Bengal Monkey {Macacus rhesus)'' 

Thursday, December 20. .Chemical Society, Burlington 
House, W’. 8 p.m. (i) Messrs. C. K. Ingold and C. 
C. N. Vass, “ Influence of Poles and Polar Linkings on 
the Course Pursued by Elimination Reactions. Part 
II. Mechanism of Exhaustive Methylation.” (con- 
tinued), (2) Messrs. G. W. Fenton and C. K. Ingold, 
" Influence of Poks and Polar Linkings on the Course 
pursued by Elimination Reactions. Part III. A 
Decomposition of Dialkylsul Phones.” (3) Messrs 
G, T. Mor^-an and R. A. S. Castell, “ Researches on 
Residual Affinity and Co-ordination, Part XXXI, 
Molybdyl bis- 5-dikei ones.” (4) Messrs. G. T. Morgan 
and F, H. iSurstall, " Interactions of Selenium Oxy- 
chloride and Phenols.” (5) Messrs. C. K. Ingold and 
E. Rothstein, “ Influence of Poles and Polar Linkings 
on Tautomerism in the Simple Three-Carbon System. 
Part I. Exicriments illustrating Prototropy and 
Anionotropy in Trialkyl. ropenylaramonium Deriva- 
tives.” (6^ Mr. S, Sugden, " The Paiachor and Chemi- 
cal Constitution. Part X. Singlet Linkages in 
Chelated Coordination Compounds.” 

Electrical Engineers, Institution of, ^voy Place, W.C. 

5.30 p.m. Commemoration of the Jubilee of the 
Incandescent Electric Lamn. Lecture by Mr. James 
Swinburne, F.R.S,, on Sir Joseph Swan’s work, 

6 p.m. Messrs. E. B. Wedmore, W. B. Whitney, and 
C. E. R. Bruce, “ An Introduction to Researches on 
Circuit Breaking.” 

Mechanical Engineers, Institution of, at the Queen’s 
Hotel, Birmingham. 6.30 p.m. 

At the En:.ineers’ t lub, Manchester, 7.15 p.m. Mr. 
E. G. Herbert, “ Machinability.” 

Mining and Metallurgy, Institution of, at Burlington 
House, W. 5.30 p.m. 

At the Victoria and Albert Museum, South Kensington, 
S.W. $.30 p.m. Mr. Eric Maclagan, “ Bramini and 
the XVIIth Century.” 

Friday, December 21.. British Electrical Development 
Association, at the Royal Society of Arts, AdeLphi, 
W.C. 7.30 P*m. Mr. J. E. Tapper, “ Hire and Hire 
Purchase in Electrical Development Schemyes.” 
Empire Society, at the Hotel Victoria, Northumberland 
Avenue, W.C, 3 p.m. Mr. Paul Edmonds, “ Burma 
and the Burmese.” 

University of London, at the University Union Society ’s 
Rooms, Malet Street, W.C. 5.30 p.m. Dr. Otalmr 
Odloeilik, “ England and Bohe^.” (Lecture HI), 
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NOTICES. 

DR, MANN JUVENILE LECTURES 
Under the Dr. Mann Trust, Captain Sir Arthur Clarke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for cliildren on Ships and 
Lighthouses at 3 p.m. on Thursday, January 3rd, and Thursday, January 
loth. The lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows : 

Lecture 1 — The Story of thj-: Ship.— I'his will U:l\ the story of the ship, 
from the far off times of the British coracle down to the present day. The 
slides will show the development of the me'rchant ship and the battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
stor\’ will tell how our life in these islands “ rose nol, grows m^t. comes not save 
by the sea." 

Li'XnuRE 11. - LiOHTHousics. This will tell how the lighting of our coasts 
began, how it ha.s grown, and who directs it. It will describe the tower, the 
illuminant, the changes from coal and wood in an open brazier to oil and 
electricity, and the coming of directional wireless. It will deal witli the lives 
of the watchers in the lonely rock lights, and show the service that the lighthouse 
keeper and ligbt.shipman render to the sailor. 

Special tickets are required for these lectures. A sufficient number to 
fill the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
Fellows who desire tickets are requested to apply to the Secretary at once. 


COUNCIL. 

A meeting of the Council was held on Monday, December loth. Present : — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Sir Atul C. 
Chatterjee, C.I.E. ; Sir Alexander Gibb, G.B.E., C.B. ; Mr. John S. Higlifield, 
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M.Inst.C.E., M.I.E.E. ; Col Sir Arthur Holbrook, K.B.E., M.P. ; Sir Thomas 
H. Holland, K.C.S.L, K.C.I.E., D.Sc., F.R.S. ; Major Sir Humphrey Leggett, 
R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Francis G. Ogiivie, C.B., LL.D. ; 
Mr. Alan A. Campbell Swinton, F.R.S. ; Mr. Carmichael Thomas, and Sir Frank 
Warner, K.B.E., with Mr. G. K. Menzies, M.A. (Secretary), and Mr. W. Perry, 
B.A. (Assistant Secretary). 

The following candidates were duly elected Fellows of the Society : — 

Bradby, Anthony Strudwicke, London. 

Brice, Edward Kington, Ashton-under-Hill, Nr. Evesham. 

Brown, Henry J., London. 

Burgess, Edward Elman, Leeds. 

Clift, Sidney, Bloxwich, Staffs. 

Fisher, Ernest Arthur. M.A., D.Sc., St. Albans. 

Ganguli, S., Baroda, India. 

Hilditch, John, Manchester. 

Hipwell, Miss H ermine Hallam, London. 

Holmes, Kenneth, London. 

Hopley, John Woodrow, I.oiidon. 

l.aw, A. Francis, M.B., B.Sc., Kuching, Sarawak. 

Logsdail, William, Noke, Nr, Islip, Oxford. 

Marjoribanks, Sir George John, K.C.V.O.. London. 

Morley, Cyril, Bakewell, Derbyshire. 

Pledger, Robert Howland, B.Sc., Ewell, Surrey. 

Poland, Eustace Bernard, Worthing. 

Rhys- Jenkins, Lieut. -Colonel Griffis W., London. 

Rosenblatt, Maurice C., Philadelphia, Pa., U.S.A. 

Ross, Victor, Toronto, Canada. 

Rundell, John William, Rochester, Kent. 

Ryland, Alfred Samuel, A.R.C.A., Loose, Nr. Maidstone. 

Sellers, Horace Wells, B.Sc., Philadelphia, Pa., U.S.A. 

Slipper, Harold Frederick. Harston, Cambs. 

Smart, Borlase, R.O.L, R.W.A., Salcombe, Devon. 

Smith, Hely A. M., R.B.A., London. 

Tilling, E. W., Bromley, Kent. 

Tomlins, William Edward. Tutye, Victoria, Australia. 

Wren, Henry, Oxshott, Surrey. 

The Report of the Departmental Committee on Examinations for Part- 
Time Students was further considered. 

A letter from the Gloucestershire Rural Preservation Committee was read 
congratulating the Society on their action in purchasing for permanent pre- 
servation the group of cottages known as Arlington Row, Bibury. 

Dr. P. M. Evans, LLD., was appointed to represent the Council on the 
Chadwick Trust, in place of Sir Frank Baines, K.C.V.O., C.B.E., resigned. 

The Chairman of the Council, Sir William Davison, K.B.E. , D.L., M.P., Sir 
Philip Magnus, Bt., and Mr. A. A. Campbell Swinton, F.R.S., were appointed 
to represent the Council on the Joint Committee of the Royal Society of 
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Arts and the Royal College of Physicians to consider the award of the Swiney 
Prize for the best published work on Medical Jurisprudence. 

The Chairman of the Council, Sir Dugald Clerk, K.B.E., D.Sc., F.R.S., Mr. 
J. S. Highfield, M.Inst.C.E., M.I.E.E., the Hon. Sir Charles Parsons, O.M., 
k.C.B., D.Sc., F.R.S., Mr. James Swinburne, F.R.S., and Mr. A. A. Campbell 
Swinton, F.R.S., were appointed as a committee to examine the Report on the 
British Patent System, prepared under the auspices of the British Science 
Guild. 

The arrangements for the latter part of the session were considered. 

A quantity of financial and formal business was transacted. 

SIXTH ORDINARY MEETING. 

Wednesday, December i2TH, 1928. Sir Oliver J. Lodge, M.A., LL.D., 
D.Sc., F.R.S., in the Chair. 

A paper on " Applications of Electricity to Medical Practice/’ was read by 
Mr. G. G. Blake, M.I.E.E., F.Inst.P. The paper and discassion will be pub- 
lished in the Journal on January i8th. 


DOMINIONS AND COLONIES SECTION. 

Friday, December 14x11, 1928. Dr. Arthur William Hill, C.M.G., Sc.D., 
F.R.S., F.L.S., in the Chair. 

A paper on '' The Improvement of Negro Agriculture,” was read by the Right 
Hon. Lord Olivier, P.C., K.C.M.G., C.B., LL.D. The paper and discussion 
will be published in the Journal on January 25th. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Monday, December 3rd, 1928. 

Sir Reginald A. Manx, K.C.LE., C.S.I. (Member of the India Council), 

in the Chair. 

The Chairman said that Sir James MacKenna possessed special qualifications 
to deal with the subject of his lecture. Sir James had been for many years Agri- 
cultural Adviser to the Government of India, and President of the Agricultural 
Research Institute at Pusa — an Institute which had done such wonderful work for 
Indian agriculture. Recently he had been a member of the Royal Commission 
on Agriculture in India. In addition to his general knowledge of agricultural 
conditions in India, Sir James had taken a special interest in the question of sugar 
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production, and it had been largely at his instance that a Committee had been 
appointed by the Government of India in 1918 to go into this question. Sir James 
had been appointed Chairman of that Committee. Unfortunately, other duties 
had called him away l)efore the Committee's labours were finished, but the 
audience that evening would find that he had continued to take an intetevSt in 
the subject. 

The following paper was then read: — 

THE INDIAN SUGAR INDUSTRY. 

By Sir James MacKenna, C.I.E. 

I think I may modestly claim that the last word on Indian sugar was 
said in the report of the Indian Sugar Committee, of which I was the original 
President . What, therefore, I say to you this afternoon may have a very strong 
resemblance to the report of that Committee. And, after its exhaustive 
examination of the subject in all its aspects, there is little new to add. 
But a general .survey of the position in a somewhat shorter compass than that 
of the report hiay, 1 hope, serve to give an impression of tlie sugar industry 
of India which may be of interest. 

The Ori(;in of Sugar Cane. 

Prinsen Geerligs, whose book, “ The World's Cane Sugar Industry, Past 
and Present," is probably the most authoritative work on the subject, gives 
it as his opinion that in all probability the sugar cane originally came from 
India, more especially from the banks of the Ganges. He adds, however : — 

“We cannot be absolutely certain of this, as at the present day tropical 
sugar cane in its wild state is not found anywht^re. 

The probability, however, of its originating from India is very strong, as 
only the ancient literature of that country mentions sugar cane, while we know 
for certain that, it was conveyed to other countries by travellers and sailors. 

“ According to Hindu mythology, sugar cane was created by the famous 
liernfit Vishva Mitra to serve as heavenl}^ food in the temporary paradise which 
was organised by him for the sake of Kaja Trishanku. This prince had expressed 
his wish to be translated to heaven during his lifetime, but Indra, the monarch 
of the celestial regions, had refused to admit him. In order to meet his wish, 
Vishva Mitra prepared a temporary paradise for him, but when a reconciliation 
between the two rajas was brought about, the paradise was demolished and 
all its luxuries destroyed except a few, including sugar cane, which was spread 
all over the land of mortals as a permanent memorial of Vishva Mitra's miraculous 
deeds. 

“ Tlie fellow-travellers of Alexander the Great, and afterwards writers who 
made use of their notes, tell us of a reed growing in India which produced honey 
without the aid of bees. We also find sugar cane repeatedly mentioned as a 
tribute to the Emperor of China from the Indian border provinces, which also 
accounts for sugar cane having spread as far as the East.’'. 
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Boi^cal. 

It seems hardly necessary in a paper of this kind to go deeply into the botany 
of sugar cane, a subject which has been very thoroughly investigated by many 
workers. Suffice it to say that the true sugar cane all belongs to the genus 
Sacchanim, and of the numerous sub-genera only S. Officinamm and S. Spon- 
taneum are true sugar canes. Of these, 5 . Spontaneum occurs abundantly 
in the wild state in India and other parts of Southern Asia and in many of 
the Pacific Islands. According to Barber, who has studied the wild forms 
carefuDy and used them for crossing on cultivated kinds, this is an exceedingly 
variable species. The evidence is conclusive that the slender cultivated kinds 
of Northern India (including Uha, which attracted so much attention in Porto 
Rico because of its immunity to mosaic diseases) are nothing more than selected 
forms of this wild species, 

vS". Officinarum was founded by Linnaeus on the cultivated thick-stemmed 
tropical sugar canes. It has always been held that this constituted a distinct 
species, but no wild representative of it has ever been found. It seems not 
improbable that all cultivated sugar canes, both thick and thin stalked varieties, 
may, in fact, be descendants of the wild S. Sponiaticum . 

Acreage Under Cane. 

The five-yearly average of acreage under cane lor the periods 1890-01 to 
1924-25 and the annual average of the last three years in India are as follows - 

1890-91 to 1894-95 2,863,400 acres 

1895-96 ,. 1899-1900 2,735,400 ,, 

1900-01 ,, 1904-05 2,375,600 

1905-06 1909-10 2,385,000 

1910-11 ,, 1914-15 2,511,000 

1915-16 .. 1919-20 2,794,800 

1920-21 ,, 1924-25 2,794,800 

1925-26 ,, 1927-28 ... ... ... ... 2,950,000 ,, 

A study of these figures shows that from 1900 to 1914, when cheap imports 
of foreign sugar were pouring into India, the area under sugar cane showed 
contraction, while from 1914 onwards, as a result of the War and its after- 
effects, iniports became more difficult, sugar rose in value, and the area under 
cane in India increased. 

Another point that emerges from these average figures is that, although 
the jiopulation in India has increased enormously during the last three decades, 
the area under sugar cane, from which the re(|uirements of the country in the 
matter of gur or jaggery can be met, has only recently overtaken the acreage 
in the nineties. Meanwhile, the imports of foreign sugar have more than 
quadrupled. We have no reason to believe that there has been any appreciable 
increase in the amount of gur obtained from this acreage, and the inference 
would seem to be either that the consumption of gur per head of the populdtibii 
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is falling off or else that a large number of people do not consume gut, bht Use 
imported refined sugar. But even if this assumption is correct the annual 
consumption of gur is enormous. In his presidential address in the section 
of agriculture at the Indian Science Congress this year Rao Bahadur Venka- 
taraman, the present sugar cane expert, analysed the Indian consumption of 
sugar and its products as follows : — 

“The annual consumption of gur and sugar combined is roughly a little 
over three and a quarter million tons, of which about 75% consists of gur and 
country sugar. Of the remaining 25% about 3-4% is crystal sugar, home-made 
in more or less modern factories and refineries working in this country. The 
remainder, that is, between 21-22%, has to be imported each year from outside, 
chiefly from Java, at a total cost of about fifteen crores of rupees.'’ 

In view of this position it is clear that the claims of improved gur manufacture 
must figure prominently in any scheme for the betterment of the Indian sugar 
industry. Research work is necessary to place this cottage industry on a 
proper and less wasteful basis, for it is improbable that it will ever entirely 
disappear from India. The subject has received some attention. The intro- 
duction of improved furnaces like the Sindewahi, the substitution of three-roller 
iron mills for the old stone and wooden mills, and the use of better boiling pans, 
have undoubtedly effected a certain amount of good, but there is much room 
for further investigation both into the process of manufacture and, in par- 
ticular, into the question of fuel. A very important side of the activities of 
any agency set up for the improvement of the Indian sugar cane industry will 
be connected with the problems of gar manufacture. 

India as an Exporter of Sugar. 

In all discussions on the Indian sugar position it is a common-place to 
emphasise that at one stage India was a considerable exporter of sugar, whereas 
latterly, and for a very large number of years, she has been an importer. The 
early records of the East India Company from 1609 onwards indicate an European 
enquiry for Indian sugar and various trial consignments are referred to. 

When we come to more recent years the following figures of Indian exports 
of sugar to Great Britain may be of interest : — 

In 1800 the British imports from India, expressed as raw sugar, came to 
6,023 ; in 1821, to 13,861 tons. Some twenty years later Indian exports 

to Great Britain amounted to 96,875 tons; in 1851, to 75,307 tons. The 
next decade marked great shrinkage, as the exports to Great Britain fell to 
34,800 tons only. Expansion of the industry in British Colonies under European 
management and control proved a serious competitor and, in fact, ultimately 
killed the Indian trade. 

It seems unnecessary to give the variations in export of sugar, raw or refined, 
for any long period of years ; the present position is summarised in the figures 
for 1924-25, 1925-26, 1926-27. 
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Exports to all Destinations. 

X924-25 1925-26 1926-27 

Tons. Tons. Tons. 

Sugar, both raw and refined 1,058 600 627 

Jaggery 20,002 1,924 1487 

It will thus be seen that the export trade in sugar has practically vanished. 

One may, perhaps, be permitted to question the economic soundness of the 
position when India was an exporting country, for there are indications that 
even then India, instead of turning its attention to the manufacture of superior 
qualities of sugar within its own borders, was a considerable importer of the 
refined article from China and Egypt. The position would appear to have 
been that the art of refining sugar was not generally known to the people of 
India. A couple of centuries ago, therefore, India consumed a far larger 
proportion relatively of crude sugar (gur) than it does to-day. The East 
Indian Company made strenuous efforts to develope internal trade and stop 
imports in these early days by meeting the demands of Bombay from the 
surplus stock of Bengal, and, to facilitate this, transit dues on sugar were 
removed and an import duty placed on foreign supplies. Even with this 
protection Indian sugar did not assume control of its own markets. Large 
supplies continued to pour in from Egypt and China. In later years Batavia 
and the Straits, Mauritius and the West Indies, became formidable producing 
<'entres and exporters to India, while another disturbing factor was introduced- 
tlie large supplies of cheap beet sugar which appeared in India from Europe. 
The inevitable result of all this outside competition has been a slow awakening 
to the fact that India must turn her attention to the impro\'enient of her own 
refined sugar if she is to compete in this market at all. 

India as an Importer op Sugar. 

The figures for export fade into utter insignificance wlien compared witli 
those of import. These show a progressive increase annually as a decennial 
review will indicate. In 1871-72 India imported about 28,000 tons of crystallised 
sugar ten years later the figure was about 49,000 tons and in 1891-92 over 
125,000 tons. At the beginning of this century imports were over 275,000 
tons, consisting of equal proportions of beet and cane sugar. In 1926 -27 the 
total imports amounted to no less than 826,900 tons, of which Java contributed 
611,700 tons. 1 understand that the figures are now even higher. The foreign 
imports of sugar have so firmly established themselves that it seems likely 
that they will be a permanent feature of the situation. This foreign compe- 
tition has always caused a certain amount of anxiety in India and the method 
of combating it has generally been by means of Tariffs. 

Tariffs. 

Until the Mutiny the general rate of import duty levied in India was 5%, but 
owing to the financial stringency consequent upon the Mutiny it was necessary 
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to increase it to 10%. In 1864 the rate was 7i%, reduced in 1875 to 5% again. 
In March, 1899, under the Indian Tariff Amendment Act, duty was imposed 
on bounty-fed sugar from foreign countries. This Act was framed with the 
intention exclusively of counter- vailing bounties paid directly or indirectly by 
foreign governments, and gave the Government of India power to impose 
additional duty on sugar imported into India equal to the net amount of bounty or 
grant paid or bestowed directly or indirectly by the countiyq dependency or colony 
exporting such sugar, however that bounty might be paid or bestowed. But 
this did not stop the influx of cheap European sugar. The closing of the 
American markets as a result of the Act of 1897, which imposed counter- 
vailing duties on bounty-fed sugar, resulted in the diversion of still larger 
supplies of European sugar to the Indian market. To counter- vail this artificial 
surplus the Tariff Amendment Act No. VIII of 1902 was passed, the relevant 
clause of which is : 

“ Where the rate of duty or other taxation imposed in any country, dependenc\ , 
or colony upon sugar not produced therein exceeds the rate of duty or other 
taxation inii)osed on sugar produced therein by more than the equivalent of 
six francs per one hundred kilogrammes in the case of reiined sugar or five fraru s 
and fifty centimes per one hundred kilogrammes in tlu* case of other sugar, 
then the Governor-General in Council may impose, in addition to any other 
duty or taxation imposed by this Act or by any other Act for the time being 
in force, a special duty not exceeding one moiety of such excess,” 

The immediate effect of this legislation was to diminish imports of sugar 
from Europe and to divert trade principally carried on with India by Germany 
and Austria, to countries which did not come within the scope of the new 
legislation. Fresh supplies of cane sugar were thus liberated, which poured 
into India. Imports of beet sugar in 1902- 03 were onl}^ about half those of 
1901-02, while im])orts of cane sugar from Mauritius, Java, and China, increased 
by more than 40%. Eventually, in December, 1903, orders were issued 
remitting the counter-vailing duties chargeable on sugar produced, after August 
of that year, in countries which have limited their direct or indirect bounties 
on sugar and their protective duties, to the minimum permitted by the BruSvSels 
Convention of 1902. 

Before the outbreak of the Great War sugar was admitted into India free 
of all legislative restrictions except the ordinary import duty of 5% on all 
foreign goods, and the counter-vailing duties against sugar produced in or 
exported from certain countries (Denmark, Chili, Argentine Republic, Russia, 
etc.), which had not adhered to the Brussels Convention. The import duty 
was raised to 10% ad valorem in 1916, 15% ad valorem in 1921 and 25% ad 
valorem in 1922. It was converted into the present specific duty from ist 
June, 1925, and amounts to Rs. 4-8-0 per cwt, of sugar 23 D.S. and above, 
and of Rs. 4-0-0 on sugar from 8 D.S. to 22 D.S. Sugar below 8 D.S. is subject 
to an ad valorem duty of 25%, 
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In spite of the very substantial amount of protection which these import 
dutie's afford there is a tendency in certain quartets to demand still higher 
[protective duties. Personally, I am of opinion that the limit of protection by 
tariffs has been reached and I do not consider that any further assistance on 
the lines of a protective tariff would be justifiable. In connection with these 
import duties it is pertinent, however, to remark that they are avowedly 
intended for revenue purposes, and they have admirably fulfilled this intention, 
as they now bring over six crores of rupees annually to the (Government of India. 
1 think it may also be admitted that they have afforded a certain measure of 
protection to the local sugar industry and, had it not been for this duty, Java, 
which with its highly-organised industry can manufacture sugar at Rs. 5 per 
inaund, would have been able to dominate completely the Indian sugar trade. 
On the other hand, the Indian import duty has not checked imports to any 
a[)preciable extent, and as the price of sugar has come down from over Rs. 30 
[)er maund in 1920 to Rs. 10 per maund now, the protective duty does not 
much affect the consumer. The protective policy has also, I think, acted to 
an extent as an encouragement to Indian sugar manufacture and has probably 
saved the industry from complete extinction. As I have said, however, 
tariffs have reached their limits, audit is in other directions we must look for 
any permanent improvement of the position. Let us now consider what has 
been, and is being, done to improve Indian sugar cane. 

Work by thk A(;ri('1 lt(u<al Dkpartmhnts. 

Since the Departments of x4griculture were re-organised in 1905, tlie (question 
of improvement of the Indian sugar industry has received considerable 
attention. At the meeting of the Board of Agriculture at (diwnpore in 
February, 1907, exhaustive material was preptired on the lines of a scheme 
suggested by Dr. Barber, then Government l)otanist of Madras, for an ofiicial 
enquiry into the Indian sugar cane industry. A report on the position in each 
province was submitted and examined, and as a result the Board of Agriculture 
urged local governments to consider the advisability of granting concessions to 
( cntral factor ’es when suitable tracts for the establishment of such factories 
could be found, and indicated the lines on which sugar cane experiment stations 
should be established and conducted. The Government of India left it to local 
governments to deal with these recommendations, but it is to be feared that very 
little action was taken on them. 

The matter again came before the Board of Agriculture at their meeting in 
1 91 1, and a series of resolutions were passed, of which the most important 
were — (i) that the sugar cane industry deserved the assistance of the 
Government ; {2) that the Board accepted the recommendation of the Com- 
mittee regarding the employment of a sugar engineer ; (3) that the 

establishment of a sugar station on the north of the Ganges was most desirable 
in the interests of the industry ; (4) that the Board accepted the recommend^- 
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tion of the Committee regarding the establishment of an acclimatisation and 
cane-breeding station in Madras. These recommendations were fortified by 
a resolution of the Imperial Legislative Council on the 9th March, 1911, which 
advocated a special enquiry with a view to preventing contraction of Indian 
sugar cultivation owing to the im])ort of foreign sugar. As a result the Govern- 
ment of India took action. A sugar engineer was appointed by them to work 
under the Government of the United Provinces. A small government factory 
was erected at Nawabganj, designed to turn out one and a half tons of sugar per 
day of 24 hours. It was a five roller mill and the equipment differed little from 
that of the modern factory except for the omission of an intermediate vacuum 
evaporator. The factory, as far as efficiency of the mill was concerned, was 
a success, but the experiment failed because the evaporating capacity was 
not equal to the cnishing power, while great difficulty was experienced in 
securing adequate supplies of cane. The experiment demonstrated that the 
direct manufacture of white sugar in small factories with open pan boiling is 
unlikely to succeed on account of the high cost of production, heavy loss of 
crystalline sugar, and unduly high proportion of molasses. 

It was the fourth resolution of the Board of Agriculture in 1911 that was 
destined to bear greatest fruit. The Government of India accepted the Board's 
recommendation and in 1912 submitted a proposal to the Secretary of State that 
an acclimatization and cane-breeding station should be established at Coim- 
batore in the Madras Presidency, and that Dr. Barber should be placed in charge 
of it for a period of five years. At first, control of the appointment W’as left to 
the Provincial Government on the understanding that the officer appointed 
would be expected to tour throughout India and use his appointment for the 
benefit of all Provinces alike, the expenditure being met by the Government of 
India. Dr. Barber entered on his duties on the ist October, 1912, and retired 
in 1919. It is impossible to over-estimate the value of the work which he did 
for the sugar cane industry of India during his appointment, and it is safe to 
say that if the work is continued along the lines laid down by him and under 
competent supervision the thin cane problem of India will be solved. The work 
has now been made permanent, and been taken over by the Government of 
India. A second officer is being recruited to do breeding work on thick canes. 
The Coimbatore station has already more than justified its existence by the 
evolution of new cross bred canes, some of which, notably Coimbatore 205/210 
213/214, are now grown in extensive areas of the Punjab, United Provinces, 
Bihar, amd Bengal. In the western circle of the United Provinces the area under 
Coimbatore canes is some 40,000 acres, while in Northern Bihar it is over 12,000 
acres. Not only do these canes give a higher yield, but they have the further 
advantage that they do not demand a standard of cultivation and manuring 
which it is beyond the power of the cultivators in these parts to give 
them. The introduction of these Coimbatore seedlings in the sugar tracts of 
Northern India has completely revolutionised the position so far as the white 
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sugar industry is concerned, and upon their further spread depends largely the 
extension of sugar refineries in Northern India. 

As regards the thick canes, much valuable work has been done by Mr. George 
Clarke at Shajahanpur, by successfully introducing exotic varieties and by 
careful attention to all agricultural processes involved in their cultivation. 
Very large tracts in the United Provinces are now under these improved selected 
canes. 

It is, however, important to realise that even with reference to the gur 
industry, the value of the improved canes which are being introduced will 
be very largely diminished if improved methods of crushing and boiling do 
not go hand in hand with the increased yield. At present Coimbatore canes 
are being distributed fairly rapidly and widely, but a really efficient mill 
to deal with them has not yet been discovered. Until the manufacturing side 
of the country sugar industry is made efficient, the increased cane yields will 
merely increase the waste and the benefit to the cane grower will be largely lost. 

The improvement of the faulty methods of dealing with the cane will 
first be leMected in the improvement of the gur and rab industry. But to 
check import of foreign sugar, the establishment of modem efficient factories 
is the only solution. India at present is not making the fullest use of 
her raw material ; the waste that is going on is .simply colossal. The acreage 
under cane last year was 3,071,000 acres and if we deduct 16 p.c. as providing 
cane for chewing, setts for planting, and for cattle fodder, w^e are left with 
2,580,000 acres. Out of this, roughly, only 80,000 acres provide cane for the 
manufacture of sugar in modern factories. The produce of the remaining area 
is converted into gur or raw sugar. 

As Mr. Noel Deerr has pointed out, by following the present cane crushing 
and gur boiling processes, India makes 2,500,000 tons gur (10 tons cane per 
acre as average yield and 10 maimds of gur as the average outturn from 100 
maunds cane). This gur at the average value of Rs. 5 /'per maund, or Rs. 140 
per ton, fetches Rs. 35,00,00,000. If the produce of these 2I million acres is 
converted into sugar in an efficient modem factory (recovery 9 p.c. on the weight 
of cane), 2,250,000 tons sugar and 820,000 tons molasses wall be turned out. 
Taking the selling price of sugar at Rs. 300 per ton^ we get a value of Rs. 
67,50,00,000 and molasses at Rs. i /per maund or Rs. 28 per ton, will be worth 
Rs, 2,20,6o,ooo~Rs. 69,79,60,000, or Rs. 34.8 crores more than can be realised 
from gur. No other country in the world could stand .such colossal waste of 
available material. The responsibility which rests on all concerned for putting 
an end to this state of things is great. There are at present only 40 sugar 
factories and refineries and their combined output is hardly 100,000 tons per 
annum, while Ihdia imports over 800,000 tons a year. It will thus be clear that 
there is ample scope for many more factories and they will not have to look for 
outside markets, as the demand for the sugar turned out in Indian factories is 
at their very doors. 
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The late War is responsible tor an awakening interest in the development of 
the sugar industry. Sir Claude Hill, in his opening speech at the tenth meeting 
of the Board of Agriculture, which was held at Poona in December, 1917, stated 
that the War had brought to a head the desirability of dealing with the sugar 
cane question in India on a more thorough and scientific footing and that it 
had also served to show the opportunity afforded in the matter of sugar of bring- 
ing about a situation in which India may become not only self-contained in the 
matter of its production but may even become an exporting country. It was 
felt that as a preliminary it would be desirable to bring together and co-ordinate 
the scattered work on the subject that had been, or was being, done in the 
different Provinces and that this could best be effected by a Bureau of Informa- 
tion, where all work done could be reviewed and the masses of information 
already available in the country sifted and collated. Accordingly, proposals 
for the formation of a Bureau were submitted by me in July, 1918. The full 
scheme provided for a factory expert, an engineer, a chemist, an agriculturist 
and botanist, with an officer as Secretary of the Bureau. I suggested, however, 
that it would be sufficient to develop the scheme in two stages, the first stage 
involving only the appointment of a Secretary to the Bureau and a sugar 
Technologist. This stage of the proposals was accepted by the Government of 
India, who sanctioned the formation of a Bureau with Mr. Wynne Sayer as 
Secretary, but the question of the appointment of a Technologist was held 
over for further consideration. Unfortunately, elaboration of the scheme has 
gone no further than this and the only appointment that has been made is 
that of Secretary to the Sugar Bureau. The Bureau has been in existence for 
the last nine years, and I give the following appreciation of it by Dr. Barber as 
recorded in his evidence before the Royal Commission on Indian Agriculture : — 

“ I have foJiow(‘d the* reports of the Secretary ou the Sugar Bureau year by 
year, with great interest, and 1 would like to record iny thorough a|)preciation 
of the work that Mr. Sayer has l)een able, single-handed, to carve out for himself, 
although new to llu‘ su]>j(H;t. Two of his lines appear to me to be of special 
importance : 

i. The acciunulatioi) of a mass of information on tht' trade side, for 
the benefit of those engaged in the sugar industry. 

“ 2 . His most successtul propaganda work on tlu‘ Coimbatore seedlings 
in Bihar." 

In 1919, the ('ommittee of the Indian Sugar Producers Association at 
Cawnpore represented that the time had arrived for some steps to be taken for 
the improvement and development of the sugar industry in India and for the 
announcement by the Government of India of the policy it proposed to adopt, 
particularly in its fiscal aspect. As a result of this representation, combined 
with the general awakening of interest in the subject, an Indian Sugar Com- 
mittee was appointed to go thoroughly into the whole question. It is a matter 
of great regret that the major recxMnmendations of that Committee have not 
been given effect to. Among these recommendations were : — 
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1. The creation of a Sugar Board. 

2. The creation of a Sugar Research Institute with a net-work of sub- 

stations in all important sugar tracts throughout India. 

3. A pioneer model sugar factory. 

4. A Sugar School. 

At present, the Indian sugar industry suffers from two main disabilities, 
the first agricultural and the second concerned with the manufacture of cane 
into raw sugar. The first is the extremely low yield of sugar cane per acre over 
large tracts of India. Improvements in yield can be brought about by wider 
extension of Coimbatore cane ; this has been abundantly proved by the success 
achieved in Northern Bihar and part of the United Provinces. There is also 
great room for improvement in the standard of cultivation, manuring, etc. 

It was the idea of the Indian Sugar Committee that research and propaganda 
ill connection with sugar cane should be largely centralised under the Sugar 
J^ureau or Indian Sugar Board which it was proposeid to establish. The position 
lias been considerably affected by the Reforms and the transfer of agriculture 
10 ministerial control, but it seems to me that even with this administrative 
(hange there is considerable work to be done by the Central Government in 
the matter of the development of the sugar industry. The question is an all- 
Indian one, and it does not appear to me to be altogether impossible to develop 
a system in which the majority of the recommendations of the Indian Sugar 
('ommittee could be carried out by the Central Government, while local govern- 
ments would assist in giving effect to the recommendations of this central 
research body. In most Provinces financial considerations and proper balance 
iietween the claims of sugar and other agricultural crops might make it impos- 
sible for particular Provinces to devote the time or money necessary for research 
into problems connected with sugar, although they might have staff and 
finance adequate to giv e effect to the recommendations emanating from the 
(iovernment of India Central Sugar Research Bureau. 

I venture to think that sugar is one of the matter.^ for research which should 
receive attention from the Central Government, and that the general policy, 
l)oth of research by the Government of India and of local research and propa- 
ganda in the Provinces, is one to be taken up b}^ the Council of Agricultural 
Re.search, which has been recommended by the Royal Commission on Indian 
Agriculture. No doubt this Council in framing its policy will take into con- 
sideration the various recommendations of the Indian Sugar Committee and 
see how far these proposals can be fitted in with existing conditions. 

If the Indian sugar industry is to be saved, the problems must be tackled 
at once and assistance must be given to Provinces where the crop is of import- 
ance, so that they can delegate officers to devote their whole time to work on 
sugar. There is no need to increase the present area under cane, or to infringe 
on areas at present utilised for other food crops. Already the area is nearly 
double what it heed be if the sugar cane industry were efficient. If Jav^a, with 
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450,000 acres, can turn out 2,300,000 tons of sugar per year, it surely not 
too much to hope that India, with its three million acres, will be able to produce 
at least enough to meet her internal needs. I do not minimise the advantages 
which Java possesses as compared with India. The Java system permits of 
factory control of concentrated areas, and this undoubtedly makes her problem 
easier, but, apart from this, the outstanding position of Java in the sugar 
world has been built up almost entirely on the application of extensive scientific 
research to the problems of the industry. 

In India it is not in most cases possible to obtain factory control of land and 
cane will frequently have to be collected from small and scattered holdings. 
At present most of that vsugar cane is inferior, but if, as a result of research, 
better cane is available, we need have no fear of unwillingness on the part of 
the cultivator to take it up. Nor is it a matter of any great difficulty for a 
factory to work up a connection with local cultivators to ensure regular supplies. 
Scientific research and factory organisation are the key-notes to the solution 
of the problem. 

Suggestions. 

In conclusion, 1 may perhaps be permitted to indicate very generally th(‘ 
lines upon which I consider the problem should be tackled. 

I repeat that in my opinion the limit of tariff protection has been reached. 
We must attack the problem fron the agricultural and manufacturing side. 
My suggestions are : — ■ 

(1) That the work of the cane-breeding station at ( oimbatore should be 
continued and extended and that arrangements .should be made to ensure 
continuity. Dr. Barber has gone and Rao Bahadur Venkataraman cannot 
go on for ever. A thoroughly competent botanist should be in training to 
carry on the work when a vacancy occurs. I say thoroughly competent. 
The only consideration that should influence an appointment to the staff of 
this station is that the very best man available should be secured. 

(2) In Provinces in which sugar cane is of importance one deputy director 
of agriculture should be recognised as the provincial sugar cane expert and so 
far as possible his labours should be limited to the one crop. It will be his 
duty {a) to study the local canes and select the best of them ; (6) to make such 
arrangements as may be necessary for the careful testing of his own selected 
canes and of the Coimbatore canes and for the multiplication and distribution 
of such improved canes as may be recommended. 

(3) While work in the Provinces must naturally be entirely under Provincial 
control, arrangements should be made for the closest collaboration between 
the Imperial sugar expert and Provincial officers working on sugar cane. The 
Central Board of Agricultural Research should be in a position to arrange the 
necessary links between Imperial and Provincial officers. It is of vital im- 
portance that there should be the closest relations between Coimbatore and 
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Provincial officers and exchange of visits between them should be encouraged. 
No obstacles should be placed in the way of the Imperial sugar cane expert 
and he should be encouraged to travel freely over India in order to keep in 
touch with the developments in the Provinces and to observe the behaviour 
of his selected seedlings under the varying conditions which will be found up 
and down India. I emphasise that to ensure success of the Coimbatore work 
and to guarantee its spreading all over tracts of India where Coimbatore canes 
are found to succeed there must be the closest collaboration between the sugar 
cane expert and Provincial workers. All petty jealousies must be sunk and 
all must work with a common aim. 

(4) Wliere composite blocks of suitable land are available and where there 
are no local difficulties, large grants of waste land suitable for the cultivation 
of sugar cane should be given to groups or individuals who are prepared to 
erect a modern sugar factory. We cannot get away from the fact that the 
great factor in Java's success is that factories have control of the land and 
are both growers of the cane and manufacturers of sugar. Where, therefore, 
a similar position can be developed in India without interfering with the 
general interest of the community, the Government should have no hesitation 
in granting land on favourable terms to manufacturers who are prepared 
both to grow and manufacture sugar. 

(5) It will be for the Council of Agricultural Research to decide whether a 
central Sugar Research Institute is required and whether the Government 
should set up an experimental sugar factory. Personally, 1 do not think that 
the latter is necessary, but the former might be the best and cheapest way ol 
working out problems of general application connected with crushing, small 
power installations, fuel consumption, and the like, and also the innumerable 
problems connected with gtir manufacture. Indian scientific workers could 
also be trained there. 

(6) It will also be for the Council of Agricultural Research to decide whether 
the Sugar Bureau should be made pemianent, and, if so, on what lines it should 
continue to work. 

(7) Agricultural problems connected with sugar cane must be worked out 
iotally in the Provinces, but a mycologist should be attached to the Coimbatore 
station, whose personal concern would be investigation of the diseases of sugar 
cane and whose services would be at the disposal of all Provinces. The Java 
industry was saved from complete ruin in 1884 by concerted scientific attack 
on the Sereh disease, which threatened to exterminate it. A similar calamity 
may strike India at any moment, and we must be prepared to meet such a 
possibility. 

All over the world areas under sugar cane are increasing. Agricultural and 
factory efficiency are advancing in practically every country, and each year 
sees conditions for an inefficient industry made more and more impossible. 
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It is no exaggeration to say that no duty of any reasonable siise could have 
kept the Indian sugar industry as it existed before the War alive at the present 
day. Its own inefficiency must have strangled it. In recent years there has 
been a stimulation of interest and efficient factories are springing up. Efforts 
should not be relaxed, and if there is a fixed determination to tackle the problem 
seriously there is no reason to despair of the future of the industry. 


DISCUSSION. 

Dk. C, A. Barvu:k. (. . I.K., Sc.D., Lecturer in Tropical Agriculture, Cambridge 
( niversity, said he greatly appreciated having been invited to hear Sir James 
MacKenna’s very able paper. He said “ able” for two reasons, first of all because 
It was by MacKenna, and secondly, because Sir James had had unicpie opportunities 
of getting hold of the details of sugar industry in India on the higher plane, taking 
a large view. Personally lu‘ had for a long period been engaged in the humbler 
duties of trying to get to know all about the cane, trying to grow it, and trying to 
1 mprove its yield of suga r . C )ne of the subjects which had interested him greatly had 
been the origin of the sugar cane, and he would like to say one or two words on that 
point. When he had hrst started studying the sugar cane intensively, he had 
thought, as most others had done, that it was probably derived from the wild cane 
of which the lecturer had spoken, called N. Spontannun ; but the problem had got 
more and more difficult, until finally he had had to give it up. The present general 
V iew was that the cultivated sugar cane had to be divided into two entirely separate 
classes of different origins. That was a recent \'icw which was now generallv 
ac.cepted by students. He gave that as an addendum to the view which the lecturer 
had expressed, and which had been held at the time of the Sugar Committee. In 
liR‘ first place the North Indian canes were very difierent from the tropical ones. 
Tlie N(’)rth Indian canes were thin and hardy, had much fibre and little juice, 
although the sugar was sometimes very good. It was assumed generally now that 
these had arisen in India itself around the northern shores of the Bay of Bengal. It 
was almost impossil)le to conceive of the tropical sugar cane having arisen in India, 
'those who had tried to grow it tiiere (except in the extreme south, and nobody 
claimed that it arose there), could definitely say that it was not likely that it would 
Itave occurred there first ; and the general view now was that the tropical cane had 
arisen from an entirely separate form in the islands of Oceania, and especially New 
(.biinea. He had always thought that New Guinea was the place to look for the 
<»rigin of the thick canes, for the reason that a number of years ago the Australians 
ill Queensland had sent over men to explore the country for sugar canes, and they 
had taken back an extraordinary number of difierent kinds, some of them better 
than the sugar canes which were then already growing. Anybody who knew the 
interior of New Guinea could quite sec that there were no possible means of influence 
reaching it from India. With that view he concurred fully, and he might say 
t hat the United States had recently placed a large sum of money at the disposal of 
one of its bureaux — that of plant industry — in order to try and improve the sugar 
industry. An expedition had been to New Guinea and had just returned with a 
large consignment of those original canes. An interesting point about New Guinea 
was that every village had its own particular kind of cane ; one had a red one, 
another a yellow, another a striped, and another had one with difierent hands of 
colour, which seemed to him to argue a very ancient tradition. 



Dec. 21 , 1928 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 153 


He need not say any more on that subject ; it was a large one, but he thought he 
would bring the question of origin up to date so far as it had gone. It, of course* 
might be quite wrong, but that was the pre.sent view. 

Recently he had been studying the factors involved in costs of producing sugar 
in some of the different countries of the world, with rather extraordinary results. 
Queen.sland was stated to take £2^ to make a ton of sugar, in spite of lovely canes, 
including some of the New Guinea ones, and an excellent climate. The labour 
was very dear — 17/- a day — because of the ideal of a White Australia. Cuba 
produced its sugar at from £() to £j per ton, but the labour cost was high— 3 - 
a day. Java produced its cane at about £y to ;^8 a ton. It had the cheapest labour 
in the world - lod. a day — except that of India, which was 4d. to 8d. a day ; yet 
it cost India £\j to £15 per ton to make sugar. I.abour, then, was not the only 
key to the situation. There were many other factors. One of them was that tin 
factories in India were extremely small, though the actual manipulation in llie 
factory had greatly improved in recent years. The factor, however, with which 
he personally was most concerned w^as connected with cane breeding, and its ver}' 
great importance was illustrated by certain startling figures which he had come 
across lately. These applied to Java, wkich was the country in closest competition 
with the Indian white sugar industry. In 1012-13, wuth about 450,000 acres of 
land, they had produced about 1.300,000 tons of sugar. At that time it had been 
considered that there was no chance of much expansion in Java, because almost 
.ill the land ht for sugar cane and which could be released by Government for 
sugar cane growing, was already used for that purpose. There were two periods 
since then to wdiich he would like to draw attention. In iq 19-20 the figure had 
been 1,500,000 tons, and in 1923-24 it had been 1,700,000 — much to the surpri.se 
of people outside Java. 'Phe second period was much more interesting. Jn 
1926-27 the figure had Vieen 2,300,000. and in 11)27-28 it had been 2,900,000. 
Phe estimate for next year was 3,200,000. What was the factor ? The factor 
was obviously connected with new kinds of cane. Java w\'is the Mecca of cam^ 
breeding, and w^as raising new seedlings of better characters. A number of 
tho.se improved seedlings had bt'cn developed in the first period of 1912-24. There 
had been also improvements in technique in the mills, in the manuring and in every 
portion of agriculture, but nothing to account for the increase in quantity produced 
per acre. In the second period, from 1926 to the present day, a strange new seedling 
had ajipeared under the name of “ P.O.J. 2878.” Hitherto they had specialised 
in Java, as they had tried to do in India, in finding cane seedlings particularly suited 
to different kinds of soil in different parts of the country. They had succeeded 
admirably, so that every estate knew just what kind of seedling was to be planted in 
e ach part of the estate. Now they had come across a cane which could grow 
anywhere, and the result of that was that all the former kinds were being scrapped. 
The new seedling was displacing the others, and it w as calculated that in the 
next year — the present year in fact — it would fill the whole of Java. That, he 
look it, was a very strong argument in favour of pushing cane breeding to its 
extreme limits, as long as it w^as properly done. 

Reference had been made by the lecturer to the number of acres devoted to 
growing the new canes at Coimbatore. He would like to give further figure.s 
indicating the spread which was now becoming rapid. Those canes had been 
released for trial in North India in 1918-19, and the period of trial had been reckoned 
to be from 3 to 5 years before it could be said that the canes were suited to North 
India. They had been evolved over a thousand miles south in tropical India, for tln^ 
reason that the seedlings could not be got in North India because the canes did not 
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flower there. He had not been able to keep in touch with the increased ar^as .¥ery 
accurately, but casual friends had sent him statements from time to time. There 
was one definite statement, however, which he had got in print from Mr. 
Venkataraman. In 1926 Mr. Venkataraman stated that 24,000 acres were under 
the new canes, and that this area gave ^100,000 profit to the cultivators. In 1927, 
which was about the period with which the lecturer dealt, there were 60,000 acres 
under those canes, and within the last few days he had received information that the 
acreage this year would be 150,000. Therefore there was an improvement, and hr* 
was glad to hear of it. 

He desired, in conclusion, to express his great appreciation to the lecturer for tlu* 
extremely kind manner in which he had referred to the work which he, personalh-, 
had been able to do. 

Mr. George Pilcher, M.P., said he was not an expert in the subject. His onl\ 
(jualification to be interested in it at all w^as that he had owned a few shares in one of 
the mills which had been established at the time of the renaissance about 1919-20. 
As one who took an interest in India's economics generally, he might make the rather 
ol)vious remark that sugar production did seem to offer a very great opportunity in 
the future if some of the recommendations of the Agricultural Commission were 
carried into effect. It seemed obvious that the Central Agricultural Council, if 
a,nd when it was established, should turn to that great opportunity and make some 
♦iffort to develop India’s sugar possibilities. It seemed tragic that Java should come 
second in the rank of countries importing commodities into India mainly on account 
of her enormous sugar production, and that India should utilise her own sugar 
acreage to such relatively small advantage. 

Sir Henry Staveley Lawrence, K.C.S.I., remarked that the lecturer appeared 
to hold that the Government had done all they could to encourage sugar cane 
cultivation in India. That was a debatable point. The cultivation of sugar in 
every country in the world had been fostered by Government, and he doubted 
whether it had made its way in any country in the world without having been 
definitely fostered by Government. The lecturer would confine assistance by the 
<-iovernnient of India to the agricultural and engineering side, but he had not given 
any reasons why he considered that it should not be extended to providing 
a sufficient tariff to give adequate protection to the industry. The tariff which had 
been imposed was much lighter than had been imposed in England to help the beet 
sugar industry. It was much lighter than that imposed in South Africa, where they 
had an effective protection against Java coraf>etition. The fact was that the 
Government of India had throughout maintained that their tariff was purely for 
revenue purposes, and had refused to admit that it was a tariff for protection. 
Figures had been given which showed that the importations had increased four- 
fold of recent years. He was told that the importations, almost entirely from Java, 
had doubled within the last year. It was an open question whether that was for the 
benefit of the sugar cane cultivator in India. It had been stated that the area under 
('ultivation in India was 3,000,000 acres. Assuming that one acre .supported a 
man with a family, that meant that there were 3,000,000 families dependent on the 
industry in India, which showed that it was a matter which should receive a great 
deal more attention from the Government than it had yet received. The mere 
fact that for over ten years very little had been done to carry out the recommenda- 
t ions of the Sugar Committee was sufficient to indicate that the economic conSidera- 
t ions in India had not received their proper share of attention. The recent Royal 
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•Commissioii had given their support to the recommendations previously made by 
Sir James MacKenna's Committee, and if any words from the Royal Society of 
Arts could help to stir the memories of the members of the Government of India, 
he hoped they would be forwarded and have that effect. 

Mr. H. a. F. Lindsay, C.B.E., Government of India Trade Commissioner, 

said he had been a witness before the Sugar Committee when Sir James had been 
m the Chair, and he remembered the trying ordeal that he had gone through when 
Sir James had extracted every ounce of information out of him with the same 
efficiency as the most up-to-date sugar crushing machine. The point at which he 
himself had come into contact with the sugar industry lately was chiefly the com- 
mercial side. There was a tremendous hght going on at present between the cane 
sugar industry and the beet sugar industry. There was one interesting point in 
( onnection with that competition, namely, that the beet sugar industry was an 
agricultural crop, and therefore in the ordinary course if prices went against the 
grower he could shift on to some other crop ; he had usually some reserve to fall 
back upon, but in the sugar plantation industry one could not shift on to any other 
crop ; the land was laid out under sugar, the factories were laid out for sugar, and 
there was an enormous amount of capital locked up in the concern. In India 
the cultivation of cane-sugar was an agricultural and not a plantation industr3^ 
One difficulty in regard to India was that many of the factories were in close 
competition with each other. That might sound as if prices should be brought 
down in con.sequence, but that was not really the result, because where too many 
factories were found in a small area those factories had to compete with each other 
for their raw material, and therefore the tendency was for prices of the raw 
material to rise. Exactly the same situation was going on in the cotton ginneries 
in Kenya Colony. He thought the lecturer would probably find that Indian 
sugar factories had to pay high prices for the cane in the immediate neighbourhood 
of each factory ; hence the high prices of the refined sugar which they turned out. 

Mr. J.C. Sink a said the lecturer had stated that the limit of tariff protection in 
the case of Indian sugar had been reached. Personally, he would like to express 
the opinion that the sugar taritl had not had a fair trial in India. The present 
25% duty was a revenue duty, and, as such, there was no certainty tliat it would 
be continued for some time to come. It was, therefore, evident that Indian 
capitalists would hesitate to embark their capital in the industry. If the Indian 
Government had definitely said that the duty would be continued for a series of 
years, a different state of things might have resulted. 

A protective tarift was not the only method for resuscitating the Indian sugar 
industry, but he refused to believe that it was not one of the methods. By means 
of tariffs the sugar industry in other countries had been stimulated. The lecturer 
had stated that the art of refining sugar in India was more or less a recent one, but 
as a student of history, he had read that very fine sugar had been produced at 
Bianah near Agra in the i6th century, and there was reference to the production of 
fine sugar at Ahmedabad in the 17th century. With regard to the competition 
between Java and India, it was interesting to note that one of the earliest references 
to the competition of Java sugar was to be found in a letter written to the Court of 
Directors of the East India Company in February. 1758. 

Mr, F. H, Skrine, I.C.S. (retd.), said that although the lecturer had put forward 
several recommendations for the future improvement of the sugar industry in India, 
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there were two further ways in which the Government could assist, and whi# were 
not mentioned in the paper. One was co-operation. He had just returned from 
Ireland, and he had been surjnised to find how, throughout the whole of the Irish 
Free State, co-operation had changed the position of the agricultural industry there. 
The second was by improving and standardising the production of the cane. It 
was extraordinary to see the present differences there were in the canes, and 
it seemed to him that the (Government could render enormous assistance to the sugar 
industry in India if it e.stablished experimental farms for the raising of the best kind 
of cane, and distributing it freely to cultivators. 

Sir Jam]«:s MacKknna, in reply, said that, as was so frequently the ca.se, the 
discussion had been of very much more value than the paper. As the audience 
w^ould have realised from the points that had been raised, the subject was one of 
enormous compass, and could be view^ed from all sorts of angles. Bearing that in 
mind, he had decided that the best way to set the ball rolling w^as to be as general as 
possible ; and that had had the desired effect. Sir Henry Lawrence was a deter- 
mined Protectionist, and his \ iews liad been shared by other members of 
the audience. His own economic x iews happened to differ, and he would leave it at 
that. He would only ask those who held the view that tin* limit of tariff had not 
been reached, what tariff rate they would propose to suggest which would keep out 
Java's efficiency ? The success of Java had been entirely Imilt up on its efficiency. 
Notwithstanding that India’s tariff barrier had been raised again and again againsf 
java's sugar, steadily and annually Java's imports of sugar increased. Mr. Sinha’s 
economic history was first rate. It confirmed everything which he himself had 
discovered in the process of writing the paper. With reference to Mr. Skrine’s 
remarks, no one had been in closer touch with co-operation in India than he had 
himself. He was afraid, however, that in regard to economic and agricultural ills, 
co-operation was something like the blessed word " Mesopotamia." " Meso- 
potamia ” had had the good fortune to have liad its name changed to Iraq, and one 
wanted to introduce a new name for co-operation. Co-operation was the broad back 
on which everyone put their troubles. After Iw'o years of close study of the situa 
tion in India, his colleagues on the Koyal Agricultural Commission sincerely hoped 
that co-operation would be able to shoulder the burdens which everyone was 
inclined to, and intended to. place upon it. 

A hearty vote of thanks to the lecturer concluded the nu eting. 

Mr. W. H. Moreland, C.S.J., ( .I.E., writes 

1 regret that 1 was unable to attend the recent meeting of the Society's Indian 
Section, or take advantage of Sir James Mackenna's suggestion that I should 
contribute to the discussion an account of some of the earlier stages in the efforts 
to modernise the Indian sugar industry. The Secretary of the Section has now 
asked me for a note on the subject, and I am glad to comply with his request, 
though ] can tell only of ancient history' — ancient as India now measures time. 

What struck me most in reading a proof of Sir James Mackenna's paper was 
that it is now possible to talk of the indu.stry without referring to religion : thirty 
years ago, religion either dominated or underlay the discussions on the subject. 
At that time it was almost universally believed that all white sugar made in 
factories, whether in India or elsewhere, had been in contact with animal charcoal 
or other products of the sacred cow, and consequently was a pollution to Hihdus. 
The belief was not fully justified by the facts of the industry, but it existed ; and 
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to contradict such beliefs directly is merely a waste of time. When, therefore, 
the flood of foreign sugar reached Northern India, the cries of the local industry 
were reinforced by a sentiment so strong that no Government would have been 
justified in disregarding it. 

Preliminary investigations showed that the foreign sugar did not immediately 
threaten the producers of gtir for comsumption, who had in their favour social 
habits of the type which changes most slowly. It was recognised that gur would 
eventually be affected, and some figures given by the lecturer sugge.st that this 
change is now' in progress ; but the social protection, so to speak, justified the 
view that the change w^ould come slowly, allowing ample time for gradual 
adjustment. 

The case was different with the important wdiite sugar industry of Rohilkhand, 
which was threatened directly by the foreign supplies. This industry had one 
merit, in that it produced marketable white sugar to which no religious objection 
existed. In every other respect it w'as a thoroughly uneconomic proposition, 
based on inferior cane, w'asteful of raw material, extravagant in labour at a time 
when wages were rising, and so tedious as to involve heavy interest charges. The 
foreign sugar was so much cheaper that in a free market it must have killed the 
local industry at once : the religious protection which the latter enjoyed gave it 
a breathing-space, but, unlike social protection, could not be relied on for long ; 
and the (]uestion was whether that breathing-space could be utilised to put matters 
on a better footing. 

This (jiiestion had to be attacked simultaneouvsly on two lines, the raw^ material, 
and the processes of manufacture. On the first line, a study of the indigenous 
canes were undertaken, directed to ascertain whether, by suitable ^treatment, 
they could be made to serve as the basis of an efficient industry. This study 
gciV(‘ valuable, if negative, results. It proved that the indigenous canes w'cre 
not good enough ; and it led to the movement for establishing a cane-breeding 
station, which, as tlie lecturer has recorded, came into existence in the next decade. 

As regards processes, the idea of establishing modern factories had at first to 
be ruled out. Sufficient capital could, perhaps, have l>een raised, but a cjuarter 
of a century ago neither liusiness enterprise nor technical skill w'as available ; 
while the religious objection to any sort of factory-made sugar w^as by itself decisive. 
An attempt was therefore made to improve the indigenous processes, so that, 
il possible, they might be ])laced in a position to compete with foreign sugar on 
less unequal terms. A model plant was w'orked out on these lines, and shown at 
work for some seasons. The essential features w'ei'e the introduction of a centrifugal 
extractor to separate the molasses, and alterations in the boiling-pans, designed 
to reduce labour costs. 

This jirocess, which came to b(^ known as the Hadi |)rocess, was a success and 
a failure. It was a success in that, given a degree of skill equal to that existing 
in the indigenous industry, it could turn out a marketable white sugar at a 
substantially lower cost than the indigenous methods. It was a failure in that 
eventually it did not commend itself to the men engaged in the industry ; and it 
did not establish itself in Robilkhand, though various modifications of it are 
working in other parts of India, Indirectly — and this was its real value — it com- 
bined with other sources of enlightment to disintegrate the old popular view that 
any sort of factory machinery must necessarily produce a sugar offensive to 
religion. 

This change in popular opinion in the North was the most remarka])le feature 
('>f the opening decade of the ccntui'y. It is scarcely too much to say that, about 
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the year 1900, a sugar factory was commonly regarded by those who had never 
seen one» as a place of horror, where, behind high walls, unspeakable orgies were 
celebrated with the blood and bones of the sacred cow. In 1910, it was found 
safe to exhibit at Allahabad a modern factory, un walled, and with ample passages 
by which anyone who chose had access to every part of the machinery. Mixing 
with the stream of spectators which flowed for three months through that factory, 
from the mill where the cane was crushed, past the vacuum pan, to the centrifugals 
where the white sugar emerged, it was possible to say that the greatest obstacle 
to an efficient sugar industry in North India had disintegrated, and that the road 
was clear for men with the skill and enterprise needed to put the industry on a 
sound technical and commercial basis. 


EXHIBITIONS OF APPLIED ART. 

Arts and Crafts Exhibition Society. Burlington House. — The Arts and 
Crafts Exhibition Society has a membership of nearly two hundred. Its importance, 
potentially, is great ; but one may safely say that it deserves all publicity on account 
of merits that have already appeared, not merely on the strength of hypothetical 
benefits that it is likely to confer on British industry in the future. The world, 
not least Britain and America, suffers from what Professor Saintsbury calls chthe- 
.sophobia : fear of yesterday : as if traditional forms were like so many old-fashioned 
uncles and aunts. Inspired by those lovers of the past, William Morris and Walter 
Crane, the Society is not likely to show signs of a passion for .senseless innovations ; 
it does not do so at present, and one therefore has the pleasure of observing develop- 
ments of proven styles, and is not faced by examples of cold craft, comparable 
to and worthy of an ectogenetically produced humanity. 

At the same time it is quite clear that a diversity of visions are included within 
the pale of the Society, which is as it should be, and that we have not here simply an 
aggregation of skilled connoisseurs. Take the bookbinding section, one of the 
strongest at the exhibition. Two of the most beautiful books represent opposite 
poles of design. The one, “ Daphnis and Chloe," bound in blue morocco by 
Elizabeth Pye, is essentially of the twentieth century ; the other, a Communion 
Book, bound by F. G. Garrett in orange morocco with a design in gold, has qualities 
of simplicity and good proportion which might have been the product of, and have 
done honour to centuries past. Other admirable books are W, Moss* “ Defence of 
Guenevere." B. H. Newdigate*s " Omar Khayyam," and its smaller neighbour, 
W. T. Matthews’ " Picture Book of Bookbindings." There is also fine printing to 
be seen, and among the outstanding book illustrations are some designs by Robert 
Gibbings, whose wood engraving is to-day justly celebrated. 

The furniture shown is less good throughout than the book production, but a 
chest-of-drawers by Russell Workshops is almost very good and a wardrobe in 
walnut by Edward Barnsley has agreeable features. A group of horses carved in 
wych elm by W. G. Simmonds fails to convince one that here is wood suitably 
treated. As in the case of some of the illuminations exhibited, the special talent 
of the medieval craftsman is lacking ; wooden figures without austerity are childrens’ 
toys, and illuminations without that same quality are apt to be saccharine. 

Though none of the pottery is inspired, some pieces are attractive. Kathleen 
Vowles has a Majolica pot decorated with pleasant colours, of which one, her green, 
is so good that it is a pity so many others are allowed to jostle it. 

Like the books, the printed stuffs are mostly good. Here the influence of Morris 
is fiot seen ; instead of patterns in his manner the artists have adopted designs of an 
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abstract, very civil, modest and modern kind with which it would be easy and 
pleasant to live. Enid Marx is an able designer ; her printed linen, No, 342, might 
be taken as a good example of a good collection. 

With his lead water heads S. D. A. Saunders has made a fine job of a comparatively 
small decorative possibility. Old drain pipes are sometimes an adornment to a 
house with which they are coeval ; modern ones generally are quite ugly without 
gaining in efficiency. 

The silver workers of the Society, among whom are such skilled craftsmen as 
Paul Cooper, show an interesting assortment of wares. Mabel Camweirs tea-pot is 
a success. 

The architectural room has many drawings by the late Halsey Ricardo, whose 
use of coloured tiles, as on a large house in Addison Road, found a certain number to 
applaud. But neither this expedient nor the design of the house in question com- 
mend themselves to the present reviewer. The surface of a building is none the 
worse for a little weathering. The psychological reaction from tilts is like. that 
from too much window space ; they suggest infirmity in the structure and probably, 
in the long run, end by displeasing those whose imaginations they have at first 
stirred pleasantly. The less experimental designs of the late Ernest Barnsley are 
sounder, and based on a good tradition, that of the manors and cottages of the 
Cotswolds. Mr. Barnsley was also a designer of furniture, and a good example 
of his craft is on view. 

it is impossible in a small space to draw attention to all the notable objects 
as.sembled at Burlington House for this exhibition. It must suffice to say that 
one cannot believe so much talent will not find means and w'ays of bringing an 
increasing influence for good to bear on British industry. 

Brook Street Art Gallery. Exhibition of Hand-Painted Pottery by Alfred 
and Louise Pow'ell. --It is now' many years since the firm of Josiah Wedgwood gave 
Mr. and Mrs. Powell the opportunity of co-operating with them in the production 
of hand-painted pottery. P'or Mr. and Mrs. Pow'ell are not actually potters, though 
in certain cases the pots which they paint are thrown after designs submitted by 
them. In the majority of cases they choose pots made in the ordinary course of 
business w'hich strike them as suitable for painting, and they return these to Wedg- 
wood's for firing when they have worked on them. They are assisted in their 
studio by a score or so of girls ; the present exhibits, how'ever, being their owm 
work. 

This arrangement is clearly excellent ; it is generally felt that in British industry a 
closer contact between factory and studio would be desirable, and here is an example 
of such co-operation which has been a fait accompli for hard onaquarterof acentuiy\ 

As to the exhibits — they are various, both in form and quality. There are huge 
vases and plates, and smaller, utilitarian pieces ; dishes, jam-jars, coffec-sets and so 
forth. On some there are patterns, pure and simple ; on others patterns together 
with formal figures ; on others again w^e find houses, landscapes or animals. It 
looks as if the minds and imaginations behind this very sound work w'ere abandoned 
to a rather pessimistic eclecticism : so many things are tried — and indeed brought 
to a satisfactory enough conclusion. An effort has been made to cater for a variety 
of clients with diverse tastes. Certainly, whoever has the taste to buy the charming 
jam-jar with its mauve Morris-like pattern of boughs and birds will not appreciate 
to an equal degree the heraldic plate which looks down from a neighbouring wall. 

On whole where Mr. and Mrs. Powell have confined themselves to patterns on 
converitkWBalimesthey are more successful than where they have given reign to their 
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inventiveness — influenced as they no doubt must be by a public taste that does not 
maintain a fair average. Their realistic landscapes and fanciful picturesque vistas, 
their angular hinds and modernist figures, though very clever are not entirely 
satisfactory. Painting ipso facto seems to destroy the intrinsic charm of the 
wellknown Wedgwood surfaces. 

But there is a world of difference between the better work here displayed, which 
shows both taste and skill, and the tiresome painted pottery that is being produced 
by less experienced craftworkers in many parts of the country to-day. 

CoLNAGHi’s Gallery. Exhibition of Work of Present Day Potters. — Colnaghi's 
exhibition embraces a wide range of work. Some of it is of that luxuriant, senti- 
mental kind that finds favour in a certain class of prosperous drawing room, where 
it readily evokes the luscious emotions sought by the more indigent at spectacular 
films. 

Take the groups called “ Leda and " Pharoah’s Daughter,” by G. Nicholson 
Babb. The fluency, the pseudo- artistry of such pieces is all too striking ; yet 
they are a'Sthetically meaningless ; conceived in an Albert Memorial spirit. Their 
sophistication is a pretence ; they are skilled craftwork thrown away. 

No less clever, no less attitudinising, and even more expensive are the figurt.‘s 
by G. Ikirnell : as, for instance, ” The Little T.one Shepherdess,” fifty guineas ; 
” Ripe Speragas,” thirty-two guineas. There is a streak of devitalised romanticism 
in some people which enables them to take ple<isure in work of the kind. 

S. Fox-Strangways shows nine sets of tiles. She is straining in tht' right 
direction ; her colours are good, her designs are almost good. Perhaps she is a 
little between two stools, uncertain as to how .she should compromise between 
natural forms and more abstract patterns. 

Pleasant shapes and surfaces arc achieved by D. K. N. Bradcui and K. Pleydell- 
Bouverie. There is a homeliness about their w'ork which is unaffected and 
agreeable. Mr. Bernard Leach tends to have good shapes and iinaliuring surfaces, 
while it is the other way about with L. and W. Norton, who have hit upon a 
number of surprising bulges with no discernible significance. 

P. Simpson is another mistress of the opifact - the work of luxurious ostentation. 
One is inclined to ask whether her talent would not find more satisfactory ex- 
pression in silver work. Her ingenuity, indeed her finesse, i.s thwarted by a medium 
which tends of itself to emphasises extremes. An earthenware jar is ponderous ; 
a Meissen shepherdess too delicate to live. Part of an artist's inspiration consists 
in, measuring the extent to which an admixture of his human individuality should 
be allowed to bring out the natural characteristics of his medium. If virtuosity 
in the man is a doubtful good (]uality, virtuosity in the material is directly un- 
pleasant. There can be no self-determination in the inanimate world. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSXUNG WEEK. 


Thursday, December 27.. Royal Institution. 21, 
Albemarle Street, W. 3 p.m. Mr. A. Wood, 

“ Sound Waves and their Uses— Waves.” (Lecture I.) 

Saturday, December 29.. Royal Institution, 21, 
Albemarle Street, W, 3. o.m. Mr. A. Wood-,' 
” Sound Waves and their Uses— Signalling in Air 
and Water;” (Lecture II.) . . 
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NOTICE. 

DR. MANN JUVENILE LECTURES. 

Under the Dr. Mann Trust, Captain Sir Arthur Clarke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for children on “ Shi^ s and 
Lighthouses” at 3 p.m. on Thursday, January 3rd, and Thursday, January 
loth. The lectures will be fully illustrated by lantern slides. 

Special tickets are required for these lectures. A sufficient number to 
fill the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
A few tickets are still available and Fellows who desire tickets are requested to 
apply to the Secretary at once. Tea will be served in the library after each 
lecture. 


PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

Tuesday, November 27TH, 1928. 

Sir Thomas H, Holland, K.C.S.I., K.C.I.E., D.Sc., F R.S., 

in the Chair. 

The Chairman, in introducing the reader of the paper, said that most of those 
present whose work had been dependent on previously made topographical maps 
had acquired by superficial observation the impression that the professional sur- 
veyor was a man of very conservative habits. To find, therefore, a distinguished 
member of one of the two or three most distinguished Surveys of the world ready 
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to take up a system which was so radically different from established and orthodox 
methods of survey showed, at any rate, in the first place, that they might be quite 
wrong in regarding surveyors as conservative, and, in the second place, which was 
much more important, that there must be something fundamentally valuable 
in the new method of attack from the air. The surveyor was forced to adopt 
methods that appeared superficially to be conservative. His work was necessarily 
systematic, being preceded by the determination of base lines with a precision 
tliat few map users ever understood. A series of elaborate, expensive, and time- 
consuming operations were consequently necessary before the surveyor could ever 
show the patient map reader any visible results for his work. To undertake a 
survey by photograph seemed also at first sight a radical departure from standard 
methods, and then to use a rapidly-moving aeroplane as a camera carrier added 
to their prejudices and other grounds for scepticism in regard to the reliability 
of such methods for precision of measurement. Nevertheless, developments 
which had occurred during the past few years, almost entirely since the war and 
as the result largely of methods forced on us during the war, had changed the 
camera from an instrument which was used merely to give a superficial impression 
to one which could be relied on for quantitative measurements. Most of the 
audience would therefore listen to the paper al)out to be read with critical interest. 
Col. Crosthwait’s account of that new method would be, to those who had been 
brought up in the old school, something of an a weakening, and he had no doubt 
at the end of the lecture they would be convinced that the camera could be made 
to do serious work, recording far more about the contents of a country than its 
mere topographic outlines. To an empire like the British Empire, including 
larger areas than any other empire of lands which were covered by an almost 
impenetrable jungle, the adoption of survey instruments that could be carried 
freely in the air became of especial value. It removed one of the most serious 
obstacles which had hitherto delayed the development of many of tlie natural 
resources of the Dominions and Colonies. That old Society, in wdiose lecture hall 
they were, had been, for some reason which it was unnecessary to investigate 
at the moment, inspired always with the spirit of the pioneer. It had had the 
luck or the genius to discover early in their development new methods of work, 
and at some future date he had not the slightest doubt that the record of the 
present meeting would be turned up by the historian as one of the milestones in 
Empire development. He left the audience to judge from Col. Crosthwait’s lecture 
whether or not that prediction was likelv to come true. 

The following paper was then read: - 

AIR SURVEY AND EMPIRE DEVELOPMENT. 

By Colonel H. L. Crosthwait, C.I.E., R.E. (rtd.) 

By way of introduction, I should like to say how appropriate it is that a 
paper connected with Survey and Maps should be read before the Royal 
Society of Arts. Perhaps it is not generally known that in order to encourage 
map-making in England, this Society offered premiums and medals for maps 
of the counties of England as far back as 1759, These awards only ceased 
about the year 1802, when the first one-inch maps of England, brought out by 
the Ordnance Survey, began to appear. I believe that awards were given for 
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the maps of some thirteen counties of England, so that this Society already 
saw the advantage of maps long before those in authority did, as the Ordnance 
Survey really dates from 1783, when the triangulation of the country, on 
which the topographical maps depend, was begun, with the measurement of a 
base on Hounslow Heath by General Roy. That was 24 years after the Society 
lirst began to offer awards for maps of England. 

The last time I had the honour of addressing this Society my subject was 
the Survey of India, and dealt with normal methods of ground survey. That 
was nearly five years ago, and even in this short time things have advanced a 
great deal, and now I wish to speak to you about air survey and its bearing on 
Empire development — that is to say, the photographing of the ground from the 
air. From such photographs, in combination with points fixed on the ground, 
maps can be made, and also a great deal of other useful economic information 
can be obtained. 

Mr. Amery, in his very interesting address to the last Imperial Conference, 
referred to the necessity for the scientific development of the almost unlimited 
resources of the Empire. We have heard a great deal lately about “ buying 
Imperially,’' but we cannot buy Imperially until the Empire produces what we 
want in such quantities as will satisfy our needs. Experts teU us that, since 
the Empire possesses every variety of climate and soil, it is possible to produce, 
within its limits, ever\^thing we could possibly require ; yet, according to the 
latest returns, only about 38 per cent, of the total imports of food stuffs and 
tobacco into the United Kingdom are derived from Empire sources. It seems, 
therefore, that there is still very considerable room for the development of 
our resources before the Empire can nearly supply all we want to take. This 
can only be done by bringing into production those large tracts of land which 
now lie idle, and which, if worked, would provide occupation for a large pro- 
portion of the surplus population of the older, overcrowded countries. It is 
indeed extraordinary that we should hear so much of making our Empire self- 
supporting wiiile comparatively so little is being done to ascertain the 
f)ossibilities which lie dormant in that Empire. 

As an essential preliminary to economic development maps are necessary. 
Without them we cannot really begin to gauge our economic resources in 
forests, minerals and agriculture, nor can we properly allot areas to those who 
are anxious to occupy them, or tackle those engineering problems which go 
hand in hand with economic development, such for instance as the construction 
of roads, railways and irrigation works, and the investigation of hydro-electric 
schemes. 

Without maps the overlapping of boundaries is inevitable, eventually 
leading to litigation and other inconveniences, with consequent waste of money. 
Surveys and maps should precede development and not follow it, if it is to be 
efficiently and successfully carried out. Unfortunately, this is a truth which 
does not always impress itself as much as it should on the official mind, though 



1 64 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec. 28, 1928 

there are exceptions. We can only suppose that this is due to the fact that 
expenditure on survey does not give a direct and immediately self-evident 
return. To grudge this expenditure is like starving a business by not supplying 
it with sufficient capital to carry it on at a profit. The Government which has a 
record of proper surveys and maps, and knows what it has to offer, is much 
more likely to attract immigrants and capital than one which can only supply 
imperfect information concerning its own resources. 

The total area of the British Empire is nearly 14,000,000 square miles, and if 
we consider a country as surveyed if it is covered by Jin. to the mile or larger 
scale maps, executed on scientific lines by an established survey department, 
then we find that only al>out 20 per cent, of the whole area comes within this 
category. These figures show how little has been done As an instance of 
our omission to map our own colonies, we have been in occupation of Jamaica 
since 1655, j^st 273 years, yet there is not a single map of the island which is of 
any value. I believe I am right in saying that the only considerable unit of 
the Empire which nearly fulfils the conditions I liave just laid down, excepting 
of course the United Kingdom, is India. I may say that in the Colonial 
Survey Committee, we have an advisory body which strongly advocates the 
necessity for Empire survey. Its annual reports are most instructive, if 
not very pleasant reading, only because they show how little lias been done. 

I propose to try and indicate to you in what ways aerial |)hotography can 
assist towards the scientific development of the Empire. One great 
disadvantage of the production of maps by normal sunx\y metliods is its extreme 
slowness. Some officials may hesitate to launch a scheme which will not be 
completed in their time. There are certain to be other rival schemes which 
will mature much sooner ; it is only natural therefore that they should be 
favoured. This particular drawback, however, is fast disappearing, as hy 
the use of air photographs it is possible greatly to speed up the mapping of any 
given area. The photographs can be taken at the rate of some 80 — 100 square 
miles a day, which means that we have down on paper all the topographical 
details of the ground in an extremely .short time. 

1 do not mean to say that all ends there. Points have to be fixed on the 
ground in order to form a framework to control the photographs which have been 
taken from the air, both as regards planimetry and height. The extent of 
this framework depends on the nature of the country under survey, but certainly 
much less ground work would be required than in the case of normal survey. 
Then the photographs require a certain amount of interpretation, object 
names have to be collected and, of course, maps have to be drawn and printed 
embodying the detail derived from the photographs after it has been duly 
reduced to the proper scale. But all this work progresses very rapidly once 
the photographs are taken. From the fact that the photographs are taken 
from the air, it is not so material whether the country would be classed as easy 
or difficult for normal methods of survey. For instance, it is just as easy to 
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photograph forest country from the air as it is to photograph open spaces. 
The air method also involves a minimum amount of work on the ground as the 
photographs themselves provide all the topographical detail,, so that in 
unhealtliy areas the ground staff is reduced to the lowest possible number, 
and remains for the shortest possible time in the locality, most of the work 
being done in the office- 

Let us now consider in general terms how this air survey is carried out. 
When it is decided to undertake the survey of any given area, it would be 



Fig, I — Aeroplane taking overlapping photographs. 


divided up into suitable sections. These would be covered by vertical photo- 
graphs taken from an aeroplane flying over the sections in parallel straight 
lines. A specially designed, electrically driven, automatic camera is used for 
this purpose, an example of which, made by the Williamson Manufacturing 
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Company, is on view. It is known as the " Eagle '/ camera. These c«Kfcera$, 
using films giving a picture 7in. x yin., are capable of making 100 exposures on a 
single roll. The photographs would be taken with a 60 per cent, overlap in a 
forward direction and about a 30 per cent, overlap in a lateral direction, Bo 



that the whole area woixJd be covered by a. series of overlapping photoglyphs 
forming parallel strips which themselves overlap with neighbouring strips. 
Figure No. i shows in diagrammatic fashion how this is done. Figure No. 2 
indicates what the photograph as taken looks like, When the photographs 
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iG. 3*'~’Joiiiuig up photographs to ascertain if whole area has been covered without gaps. 
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Fig. 4. — Plotting maps from aerial photographs. 
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developed and prints made in order to ascertain that the whole 
area has been covered without any gaps (see Figs. 3 and 4), they are then 
roughly joined together in conveniently sized sections and are given to the 
field surveyors, who fix suitnbly placed points for purposes of control, which 
can be easily recognised both on the photographs and on the ground. They 
also classify objects such as roads, etc., interpret any doubtful items of detail 
and collect the object names required for the final map. This fixing of points 
on the ground can be done by triangulation if the country is suitable, but often 
areas selected for air survey are wooded, intersected by waterways, or otherwise 
difficult and expensive to deal with by ordinary methods, so that it is now usual 
to fix points by astronomical observations, that is, to determine their latitude 
and their longitude by wireless time-signals. This has been made possible b}’ 
the broadcasting of Greenwich time-signals which can be picked up with suitable 
apparatus in any part of the World. This process, unlike triangulation or other 
normal methods, does not require the expensive and slow clearing of lines 
for the surveyor. In this connection, a comparatively new instrument, of 
l^Yench invention, has come into use for finding both latitude and local time in 
one and the same operation, called the Prismatic Astrolabe, an example of 
which, modified by Mr. E. A. Reeves, is here for you to see, made by Messrs, 
('asella. There are also specimens of survey wireless time-receivers made by 
Messrs. Marconi. At the same time, the ground surveyors also fix a number 
of heights in suitable places for the eventual contouring of the finished map. 

In the first instance, heights would be fixed by means of batteries of aneroid 
l)arometers, an example of which is kindly shown by Messrs. Negretti & Zambra. 
Field readings would be controlled by continuous base observations. A new 
kind of aneroid known as the Paulin Barometer is also shown. This barometer 
shows considerable promise, though we have not yet tested it out. From 
the photographs thus obtained, in combination with the ground control, both 
as regards position and height, maps can be produced. 

Another method has also been employed ; instead of taking vertical photo- 
graphs, oblique photographs are taken in such a manner that the horizon is 
visible in the picture. 

Persjxictive grids are then applied to these photographs and the detail is 
transferred on to squared paper as illustrated in Fig. 5. This method is not 
suitable to every class of count^}^ The ground should be fiat and the horizon 
must be visible when the photograph is taken. It is a method which has been 
largely used in Canada, where the country is flat and particularly suitable, 
and the topographical features are large, and where maps on a small scale only 
are required. But there is no doubt that it has great possibilities in new 
countries where large areas have to be surveyed at a cheap rate, and where 
the ground is favourable. 

The stereoscope, an example of which, made by Barr <& Stroud, is on the 
table, is an instrument which has proved of the greatest value in plotting 




Fig. 5. — Oblique photograph and resulting map. 


and contouring maps made from air photographs by a method sucessfull}' 
developed by Capt. Hotine, R.E. Pairs of photographs which are taken 
with a 50 per cent, and more overlap, can be used for examination in this 
instrument, the effect being that we see a model of the ground in perfect relief. 
It is astonishing how much detail which is missed in an ordinary photogtapb 
can be seen. Be.sides its use for mapping, the stereo.scopic viewing of 
vertical photographs has advantages for engineering purposes not afforded 
by any other method. The engineer can examine at leisure in hiS office 
what is equivalent to a model of the ground in which he is interested exact 
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in eyety detail. It is safe to prophesy that in the future every engineering 
scheme of any importance will have the site vyith which it is concerned 
photographed from the air for stereoscopic examination. 

Let me indicate shortly some of the other uses to which air photography 
may be put in connection with economic development. 

Air photography is extremely applicable to the location of railways in un- 
developed or partially-developed countries, where either no maps exist or are on 
a small scale only, the object being to assist the railway engineer to decide 
upon the best and most economical line to construct. The faulty alignment of a 
railway may be the cause of very considerable and continuous loss to the 
owners and to the country through which it passes. While on this subject, I 
should like to quote the remarks of a distinguished Colonial Governor, who is 
also a very experienced surveyor, during a discussion following a paper read 
last year in this theatre, though not before this Society, but before the Institute 
of Aeronautical Engineers. He said : — 

" Up to the present our tropical Colonies have had to make shift — when 
" we have had to make roads, we have made them whether a contoured map 
" existed or not ; the same thing applied to railways. The other day we spent 
'* one-and-a-half millions in straightening out the railway between the coast 
and Coomassie, which had been constructed before a map w'as made. If 
'* you can get a photographic map first, you are going to save yourself literally 
liundreds of thousands of pounds in road or railway construction, but if you 
*' are going to conduct that survey by working through forests it is going to take a 
" long time : on the other hand, if your air survey company can get a decent 
“ photographic contoured map of the countr}’, it will be a good and quickly 
’ made guide, and will greatly help the Colonial Government of a tropical countrv' 
" in its work of developing railways and roads." 

About a quarter of the sum wasted on this particular railw'ay, owing to an 
attempt to develop before maps were made, would have more than sufficed 
to survey the whole of the colony and to provide it with a set of maps which 
could have been used, not only for railvray and road construction, but for general 
economic and administrative purposes. It is an example of the uneconomic 
result of noi mapping before development. It should be mentioned howevet 
that this railway was made before the days of air photography. 

This question of the location of railways by means of air survey is so important 
tliat it is worth a few moments' consideration. For purposes of illustration, 
let us suppose that three possible routes or alternative alignments for a railway 
have to be examined, with a view to deciding which is the most suitable from an 
economic and engineering point of view. Each line would be photographed 
from the air with a 60 per cent, overlap. Mosaic strips would be made, brought 
to scale, and adjusted by making use of all existing control. These strips, 
together with a set of contact prints, would be submitted to the Chief 
Engineer for examination and viewing in the stereoscope. From such examina- 
tion be would be able to decide which appeared to be the most suitable one of 
tlie three routes. Having done^ this, he would order it to be contoured. Tlie 
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photographs of the route would then be taken in hand by a small giotind 
party, which would determine heights at points selected as being the most 
suitable for stereoscopic contouring. This would be done by men walking 
over the ground with a battery of aneroids such as I have already mentioned. 
They would also provide any extra ground control which might be required for 
scaling the strip. Using these heights, the route would be contoured by 
means of the stereoscojx?, and again submitted to the Chief Engineer, who 
would most likely be able to decide the line to be finally surveyed by the railway 
field party, using normal methods. Alternatively, the Chief Engineer might 
order the contouring of one of the other routes before coming to a final decision. 
The determination of the necessary heights for purposes of contouring can be 
very rapidly carried out in the field. The photographs, aided by the stereo- 
scope, would also afford a great deal of information regarding bridging and other 
engineering works which may be necessary. It is estimated that by this 
means the reconnaissance location surveys, for the purpose of discovering the 
best route, could be carried out in one quarter to one>fifth the time required by 
normal ground methods, and at much less cost. 

Among the engineering uses to which air photography can be put is tlie 
investigation of water power development, water storage for irrigation purposes, 
and allied engineering projects. It has been found that the feasibility of a water 
power scheme, involving storage of large quantities of water, necessitating the 
submergence of considerable areas of land, could be ascertained from the study 
of air photographs in the stereoscope, with a very small amount of ground work. 
I do not mean that no field work whatever would be required, but tlie stereo- 
scopic study of overlapping photographs will reduce it to a minimum and enable 
the engineer to make his preliminary report after only a few measurements 
taken at ruling points. This means that the preliminary reports can be pre- 
pared in a much shorter time and at less expense than has hitherto been the 
case. The method assumes a special importance in situations difficult of access 
on the ground, in view of the fact that so many hydro-electric schemes are 
often situated in such places.* The photographs taken for the preliminary 
investigations could be utilised for the final plans merely by adding to the 
ground control — it would not be necessary to re-photograph. As an example 
of the practical application of air photographs to schemes of this kind, I may 
instance the case of a power scheme connected with Lough Neagh, in Ireland, 
the perimeter of which, 85 miles in length, was photographed by Aerofilms, 
Ltd., in a single flight, showing the height of the water at a certain flood 
level, and the land that was submerged. From these photographs, 
and the detail common to them and the Ordnance Survey maps, 
it was possible to lay down on the map the water level contour before 
it had time to vary, with the least possible delay and at a comparatively 
small cost. Instances of this kind often crop up when cases have to be prepared, 
♦See Report Canadian Air Board, 1927. 
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generally in a hurry, for presentation to Parliament. The location surveys for 
electric power lines and pipe liijes can also be rapidly carried out from the air. 

With regard to the use of air photography in relation to the economic develop- 
ment of new countries, Mr. R. Bourne, of the Imperial Forestry Institute at 
Oxford, has recently brought out a most interesting and important pamphlet 
dealing with this subject, to which I should like to draw special attention. In 
it he describes the results of his investigations in Northern Rhodesia, using 
air photographs which were originally taken by the Aircraft Operating Com- 
pany's expedition in that country, under Major C. K. Cochran-Patrick, D.S.O., 
M.C., for the Rhodesian Congo Border Concession, Ltd., who kindly allowed the 
photographs to be used. To quote from this pamphlet, he says " The future 
prosperity of the British Empire depends a good deal upon the economic 
development of the agricultural, forest, and mineral resources of the Colonies, 
India, and the Dominions.’* His experience in Rhodesia leads him to the con- 
clusion that an air survey can contribute towards economic development under 
the following heads, namely, by indicating : — 

“ (i) The geological formations in sulhcient detail to serve as the basis for tlu^ 
" production of geological maps. 

" (ii) The localities in which mineralization is likely to occur. 

“ (iii) The zones in which, as a whole, the soil conditions are exceptionally 
“ favourable for agriculture as practised (a) by the European and (b) by the 
“ native, 

“ (iv) The zones in wliich the forests ought to be reserved for commercial or 
protective reasons, 

“ (v) The correlation existing between the tsetse-fly and climate, geology, 
“ soil, vegetation, hre, game, and man. 

(vi) The alternative alignments for the hirther development of roads and 
' railways, witli a view not only to economy in construction and maintenance, 
“ but also to the tapping of potentially productive areas. ” 

This list gives plenty of food for thought for those who are interested in 
Colonial development, both Government officials and private individuals, 
and indicates the importance of the weapon which air survey has placed in 
their hands. Fig. 6 shows a photographic strip of countr\^ on which the forests 
have been classified by Mr. Bourne. 

It would be impossible to deal with all the various applications of air photo- 
graphy .such as the revision of existing maps on which the Ordnance 
Survey has been cariy^'ing on experiments during the last few years. Local 
Councils have also used it for bringing up-to-date maps for housing and 
similar schemes. 

At the present time we are carrying out an extensive survey on a large scale 
of the City of Rio de Janeiro, in Brazil, for town-planning and extension 
purposes. 

The question may well be asked what influence will this new method of 
photographic sur\"eying have on the form of the map of the future. Is it not 
possible that the map of the future will be a photographic representation of 




Fig 6 — Classification of growth by means of aerial photographs 
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the ground, on which have been surprinted certain conventional signs and 
colours, so as to indicate what the objects are, and to make it easier to read ? 
For instance, we can imagine a photographic map on which the roads had been 
classified by means of some conventional sign or colour, just as they are on 
the ordinary maps to-day, I believe tliat such maps would be of very great 
interest and practical value, when applied to suitable ground. One 
difficulty about such an arrangement would be the reproduction in large 
quantities. This is a question for the consideration of the expert map- 
printer and process worker. But it certainly seems to me that there are 
]x>ssibilities in that direction worth considering. We are trying experiments 
at present with a photographic map of London. 

Only the other day one of our most experienced surveyors made the following 
remark, which I think is worth repeating. He said : ''I can recall no more 
striking lesson from all my experience than that the surveyor in laying his 
plans should always take the longest view. I think this is the more important 
l)ecause experience also shows that those whom the surveyor serves seem to 
have, in respect to maps, an inveterate propensity for hand to mouth arrange- 
ments.'' 

It is this .short-sighted hand to mouth arrangement which is the bar to all 
real progress of economic surveys intended to assist development. 

For the survey of a country to be really effective, and promote the interests of 
development to the fullest extent, it is necessary that all government depart- 
ments should co-operate so that all the information required by each one of 
tliem should result from the survey. 


DISCUSSION. 

The Chairman, in opening the discussion, said he felt sure that the audience 
would agree with his statement at the opening of the proceedings that the present 
meeting would be one of the milestones, not only in the history of the Society, 
but in the development of a new form of technology. When he read the proofs 
of the lecture he felt that he would have some nervousness in expressing the opinion 
that, as an essential to economic development, maps were necessary. He would 
just as soon think of going before a meeting of the Public Works Department and 
Haying that, before starting a building, an architect's plan was necessaiy\ The 
author went on to show that in Colonial development it was necessary to abandon 
the foolish policy of development in advance of the maps. The reader of the paper 
had referred to the striking ca.se of Jamaica. He (the Chairman) thought it ought 
to be said, in fairness to those officials who worked in the West Indies, that there 
were instances of West Indian Colonies shewing enlightenment in the matter of 
map-making. Trinidad was warned before the war, owing to oil development, 
that accurate maps were necessary, and as soon as possible after the war that ques- 
tion was taken up. A party of Royal Engineers, under Captain Lathom, was 
sent to undertake the survey of that island and Tobago, on a scale of i in 50,000. 
That map had be<m carried on by the remarkable industry of Mr. McGillivray and 
was now ready for publication ; as a matter of fact be believed some of the sheets 
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had already been published. But that was an outstanding spot in the West Indies, 
and among the Colonies generally what Col. Crosthwait had said in criticism of 
the policy that had existed was by no means exaggerated. He recently turned 
up the Blue Book containing the Report of the Hon. E. F. L. Wood, M.P. (now 
Lord Irwin, Viceroy of India), who visited the British West Indies at the end of 
1921 as Under-Secretary of State for the Colonies. He reported very favourably 
on the potentialities of British Guiana, the following being a very striking extract 
from his Report : — 

British Guiana is a vast virgin forest country with resources in land, timber, 
minerals and water-power lying idle and unharnessed. It is part of the great 
fertile belt of tropical South America awaiting development. Although as large 
as the whole of Great Britain, it has a population less than that of Hertford- 
shire, and a cultivated area about one-fifth of the size of Kent. The present 
cultivated area consists entirely of a strip of coast-land varying in depth, but 
not usually, except along the fringes of the rivers, extending more than five or 
six miles inland. . . . As the interior is largely unsurveyed, it is impossible 
to speak with certainty as to the quantities of these materials that may exist. 
There is no doubt, however, th^t the potentialities of the hinterland are great." 
When it was realised that British Guiana has been in possession of this country' 
since 1814, and that the report he had quoted represented the results of British 
development work, it indicated that the survey of the country had been greatly 
neglected. Only 95 miles of railway had been built during the 114 years British 
Guiana had been in the possession of this country, and those facts showed how 
little this country knew of its possessions and how little it had done in this instanc«^ 
to develop the land that had been entrusted to it. The lecturer was perfectly 
right in drawing attention to that phase of work in Colonial development, and still 
more he was justified in giving a warning that survey should come first. If the 
survey had been undertaken no doubt development would have proceeded 011 
(juite different lines. The reader of the paper had produced a new instrument for 
surveying which had not the objections of the old onti. He saw a good many 
gentlemen present who had suffered, as he had done, by attempting to do survey 
work in thick tropical jungle, where every foot of the ground had to be cut in front 
in order to make a line. It was well known how laborious that work was in the 
tropics, but the reader of the paper had shown that at last an instrument had been 
made which was not a mere toy, which could be used for serious quantitative 
survey work, and which could overcome the great difficulties that had hitherto 
been experienced. The method that had been described so graphically was one 
to which he thought they were largely indebted to archgeologists. Far away back 
in the eighties. Major F\ Elsdale experimented with balloons in the hope of 
detecting archaeological remains; and subsequently Mr. Wellcome used anchored 
kites on the Upper Nile to photograph, by vertical photographs, the remains which 
he had been working on in that area. Probably the next important step in that 
direction was undertaken by Col. Beazeley in Mesopotamia in 1917. Col. Beazeley 
then showed that, from vertical photographs taken from aeroplanes, he obtained 
outlines of ancient cities, with the ordinary arrangements of streets and houses, in 
a way that never was suspected by ordinary observation on the ground. Many 
present would remember the excellent work done after the war, he was going 
to say accidentally, but certainly surprisingly, by Air-Commander Clark-Hall 
and Flight-Lieut. Haslam in Hampshire. By air photographs they discovered 
traces of ancient workings which never before had been suspected by 
surveyors walking over well-cleared ground. ' There then followed the 
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remarkable series of photographs of Stonehenge taken by Mr. Crawford, 
which made the alignment of the eastern avenue to Stonehenge perfectly 
visible. Anyone who had seen the photographs would realise that the 
camera in the air had provided an instrument which enabled them to see things 
which it was not possible to see whilst surveying on the surface of the ground. 
Mr. Bourne, to whom Col. Crosthwait had referred, spoke of the difficulty in a 
tropical country of making a survey on the ground because of the way in which 
the wood was hidden by the trees. That was perfectly true, but the reader of the 
paper had given an entirely new view of that old proverb, for the camera in the 
air had shown that the distant view was necessary to convert chaos into order. 
The physics of the camera in the air were extremely interesting. Their investigation 
arose from a series of problems that were first worked out in connection with the 
submarine. Many of the audience would remember how from aeroplanes it was 
])0ssible to detect submerged submarines when they were not, for quite obvious 
and physical reasons, visible to the cruisers and scouts on the surface of the sea, 
i'he same thing had occurred with regard to the detection of ancient marks in 
connection with archaeological works. A growing crop, especially a young crop, 
would show a slight difference of colour and a slight difference in its rate of growth 
over an old excavation on the chalky plains of Salisbury. That came out most 
perfectly from the air, and was seen very plainly in the photographs in a way that 
no one would detect in walking over the grassy dowms of Salisbury Plain. The 
method Col. Crosthwait had described had been used largely in South Africa, the 
land which appeared to breed the spirit of enterprise. It was used during the war 
in Portuguese East Africa, and new routes were detected that never before were 
suspected to exist. It was used in German South-West Africa after the w^ar in 
the mandated territory, when Professor Schwarz, of the Rhodes University College 
of Grahamstown, proposed that a survey should be undertaken of Ovamboland, 
in order that there might Ixj a possibility^ of working out a scheme for the diversion 
of the River Kumene, which now^ ran into the Atlantic Ocean direct, and which 
could be easily diverted eastward into the old half-dry lake Etosha, thus saving 
from complete desiccation a large and valuable area between the basin of the 
Orange River and the present Kumene. Some of those present would remember 
that in 1922 Dr. Chalmers Mitchell, the very able and popular Secretary^ of the Zoo, 
in an aeroplane trip in Africa from north to south, detected the occurrence of 
volcanic rocks north of Khartoum which had not previously been detected by 
the ordinary surveyors. That w^as another fairly good illu.stration of the way 
m which an aeroplane survey could be utilised for reconnaissance work in geology, 
lie also desired to say a word of appreciation of the memoir which Mr. Bourne 
had produced cis the result of a specialised study of photographs taken in Northern 
Ehodesia. That was an example of a very detailed and special study' of a series 
of photographs undertaken by a forestry expert, and Mr. Bourne had shown in 
his Memoir what an enormous amount of valuable information could be obtained 
i roin photographs taken so quickly. Those who had served in India w ould recognise 
Mr. Bourne as the son of Sir Alfred Bourne, the distinguished biologist, who was 
the Director of Public Instruction in Madras. The only other remark he desired 
to make was that he thought all present would agree thst the remarkable way 
in which the mere taking of photographs for amusement had passed into a serious 
and definitely systematised science was largely due to the enterprise of Mr. Alan 
Butler, the Chairman of the Aircraft Operating Company, the company which 
was responsible for the photographs of South Africa. It was due to Mr. Butler's 
enterprise and readiness to expend large sums of money that the method had 
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been brought to such a striking success. He desired, in conclusion, to 
from the Chair his appreciation of the extraordinary results which the reader of 
tlie paper had brought to their attention. 

Col. Sir Charles Close, K.B.E., C.B., Sc.D., F.R.S. (late Director General, 
Ordnance Survey), said that he was in almost entire agreement with the whole 'of 
the lecture. He agreed with what had been said that the development of Empire 
surveys ought to be taken up by those who were responsible, and he could not 
think of any method which was likely to give the desired results more readily and 
at less cost than a free adoption of the air survey method. He did not desire that 
remark to be taken as meaning, however, that the air method was of universal 
application. It was certainly not as useful, for instance, in hilly country. The 
method had not yet been thoroughly worked out. The Orange River Colony 
was mapped by Col. Winterbotham at a cost of 8,000, the time occupied being 
five or six years, and he did not think in that particular case better results would 
have been obtained if air photographs had been taken. He desired to emphasise 
that the new method must be used with reasonable discrimination. The Chairman 
had mentioned that Col. Elsdale in the early days took a great interest in air 
photographs for survey purposes. He (Sir Charles Close) served under Col. Elsdale 
for a year or two, and he had in his possession a photograph which he took about 1 883 
of part of Halifax, Nova Scotia. In that respect he desired to correct a remark 
the Chairman had made. Col. Elsdale's activities were entirely directed towards 
military purposes ; he was not an archaeologist at all. Col. Elsdale used to send 
up small balloons seven or eight feet in diameter with a camera attached to them 
and automatic release apparatus. The balloon went up i.ooo feet, released the 
automatic apparatus, and then came down wherever the wind chose to blow it. 
Very good results were obtained in that way. The case of Jamaica to which the 
Chairman had referred was even worse than had been stated. In 1905 the Colonial 
Survey Section was actually in Jamaica ready to make a map. The Government 
at home was ready to go shares in the cost of making that map, but the local Govern- 
ment would not do so, and as a result the Survey Section was sent to the Orange 
River Colony I The new’ method had shown its value, but it w^as not at present 
of universal application. There were still things in the old methods which were 
very valuable, and, as the reader of the paper had stated, it would not be possible, 
as a rule, to rule out the necessity’^ for ground control. 

Col. H. St. John Winterbotham, C.M.G., D.S.O. (Geographical Section, War 
Office), emphasised the immense importance of quick and fairly accurate recon- 
naissance surveys for roads and railways. Such a reconnaissance survey had 
recently been made of a particularly deep and difficult gorge in the heart of Africa, 
some forty miles long and very difficult to survey, at a cost of something like 
a square mile, practically without any ground control worth mentioning, and 
at about one-tenth of the cost which would have been incurred by old ground 
methods. From the point of view of the alignment of railways and roads alone 
the new method had justified its use. This country now stood pre-eminent from 
the point of view of air survey, because it had been developed by the proper people. 
On the continent and elsewhere it had been pushed by the two extremes ; on the 
one hand, by the scientific instrument maker, and on the other, by the airman. 
Here it had been developed by surveyor and airman in conclave. As a consequence 
the Continent had machines which weighed five tons from which doubtful results 
were obtained, or a mere mosaic. In England an instrument was used Which 
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weighed otily 7^ lbs. The 3-inch maps which were now being made by the War 
Office would set a new standard for the fidelity with which the ground was followed, 
and the amount of surface detail which the photograph enabled them to achieve. 
Col. Crosthwait had referred on several occasions to the trouble experienced in 
penetrating dense forests from a photographic point of view. It was the first axiom 
in any survey that the surveyor must see, and in many of the trials in densely 
afforested countries in the East the camera had been powerless to pierce the screen 
of tropical vegetation which hid the land forms underneath. As Sir Charles Close 
had said, there were occasions when the air survey method would not work, but on 
the other hand there were many occasions when it did. 

Major C. K. Cochran-Patrick, D.S.O., M.C., said the Chairman had referred 
to British Guiana as one of the instances in which the Empire could have been 
developed in a better way. Personally, he spoke feelingly of British Guiana, 
because he was stranded in the middle of it one Christmas Day owing to damage 
caused to one of his flying boats, and as a result spent an uncomfortable week 
in the middle of the jungle. The instance of British Guiana only served to show 
how essential it was that not only should the Colonies be expected to carry out 
surveys, but that the Imperial Government should help in their cost. British 
Guiana had a very small population and a small income, and could not be expected 
to incur the fairly heavy expenditure which was necessary to complete a really 
comprehensive development survey of the entire Colony. It was necessary for 
the Government at home to help the Colonics to carr^’^ out essential surveys. The 
Chairman had mentioned the work done by Col. Beazeley in Bagdad and Mesopo- 
tamia, and it was very interesting to note how, in the surv^ey which was at present 
being made, the system of canals showed up on the photographs. There were 
most amazing systems of ancient canals which must at some time have irrigated 
extensive areas of desert which now were useless. It merely served to emphasise 
the fact that enormous areas existed in that country wdiich could quite easily be 
developed, as they had in the past produced useful crops. An unfortunate feeling 
seemed to exist that the air surveyor was in direct opposition to the ground surveyor, 
but that was not at all the case. Unfortunately, air survey began by airmen 
taking photographs and trying to piece them together in mosaics, but certainly 
in this country the airmen very soon realised that that plan was quite impossible, 
and they were now trying very hard to teach themselves to be ground surveyors. 
They were very glad when a ground surv^eyor came along and tried to look at 
things from the point of view of the airman and of the photographer, because it 
was only by a very close combination of the three essential elements, the flying 
side, the photographic side, and the drawing office side, that really efficient and 
economic results could be obtained. 

In addition to the special instruments which it had been necessary to construct 
to meet the requirements of air survey, they had found it essential to design a special 
aeroplane. 

This machine, which was at present under construction, would be capable of 
climbing to more than 20,000 feet, at which height it would still have a very high 
speed. It would be fitted with two engines but would be able to fly comfortably 
with either engine stopped without running the remaining engine at more than } 
throttle. This should give it almost complete immunity from forced landings. 

The pilot would be seated in the extreme nose, so that he might have the maximum 
possible view for photography, while the photographer and his cameras would be 
comfortably placed in a roomy cabin with direct communication with the pilot. 
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In addition the machine would be capable of cruising for 7 hours so as to be 
capable of working at a long distance from the main base. 

Brig.-Gen, E. M. Jack, C.B.,C.M.G., D.S.O. (Director-General, Ordnance Survey) 
supported very strongly the remarks the lecturer had made in regard to the applica- 
tion of the new method to the development of the Colonies and Protectorates. 
The application of air photography to survey had given the surveyor a new and 
extraordinarily valuable instrument. That application of photography was 
probably the greatest single development that had taken place in the science 
of survey since it was practised, and those who were responsible for the 
administration of undeveloped areas ought to take advantage of the wonderful 
new instrument which had been pkiced in their hands. The Ordnance Survey bad 
its own peculiar problems. They were not dealing with the development of a new 
country, but with the maps of a well-mapped and highly-developed country. 
Those maps were very intricate, and a great deal of ground work was necessary 
for the collection of names, the investigation of boundaries and so on, and it was 
very largely open to question to what extent, if at all, photography could be used 
in Ordnance survey work, which was largely the revision of those maps. They 
had been experimenting for two or three years and were continuing the experiments, 
but he was not yet in a position to say to what extent air photography would be 
useful as a permanent method, although he thought there was no doubt a great 
deal of field work might be saved by means of its use. Major Cochran-Patrick 
had referred to the supposed feeling of opposition which existed on tlic part of 
the ground surveyor to the air surveyor. As a ground surveyor lie could assure 
Major Cochran-Patrick that no feeling of that kind existed, certainly at the present 
time. The only opposition ground surveyors ever felt was to those who imagined 
in the early days of air survey that it was going to abolish the old methods. That, 
of course, was simply due to ignorance. As Major Cochran-Patrick said, air survey 
was an addition to the old methods, and it was necessary for all concerned to work 
together, as he was sure they were only too anxious and willing to do. 

Mr. R. Bourne (Imperial Forestry Institute, Oxford), emphasised the point 
made by Major Cochran-Patrick, that it was necessary in the development of 
aerial survey to have a maximum measure of co-operation. Personally he approached 
the question not as a surveyor, but as a forester. He had been interested more 
in the aspect of the interpretation of air surveys. He had followed with great 
interest the work of the Canadian Forest Service, and the point was worth men- 
tioning that there was actually an air section of the Canadian Forest Service com- 
prising its own staff and survey personnel. This section of the Canadian Forest 
Service had not only to deal with the question of fire protection work, which was 
proving of enormous value, but it was also employed both by Govern- 
ments and by private pulp and paper firms for taking stock of the merchantable 
properties of the forest. It was perfectly true that, where there was a dense forest 
canopy, an air photograph would not penetrate, but at the same time it indicated 
very clearly the distribution of the different vegetation types. The view from the 
air gave an idea of the forest distribution and indicated how the forest could be 
sampled. If a perspective view of the problem could thus be obtained a relatively 
true idea was presented of what the forest contained. Having obtained a general 
idea of how to sample an area, the next step was to take the vertical and oblique 
photographs on to the ground and to ascertain what they showed. A forest officer 
could not be expected to be a specialist in all subjects, and he, therefore, suggested 
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that, with a view to the interpretation of the aerial photographs, when the ground- 
work was being done, specialists representing different branches should bring their 
experience to bear on the problem in the field, so that they would come to understand 
each other’s point of view. If selected members of the field parties would then 
re-lly over the same area, they could, with the maps prepared by the surveyor, 
sketch with very considerable accuracy the distribution of the different forest 
types, obtain a clear idea of the geological formation, and often get a clear idea 
as to the distribution of different soils. 

Air Vice-Marshall Sir Sefton Brancker, K.C.B. (Director of Civil Aviation, 
Air Ministry), in proposing that a hc^arty vote of thanks be accorded to Col. Cros- 
thwait for his exceedingly interesting paper, mentioned that while the air operating 
passenger companies received a subsidy, the Air Survey so far had not cost the 
country a penny ; and the best proof that the undertaking was a business proposition 
was the presence of the reader of the paper on the Board of the leading company 
in this country. Personally, he thought those concerned .should be proud of the 
fact that the Air Survey had never been on the dole, but that those concerned had 
always paid themsel\TS for the service rendered. The trouble about air survey 
was that it did too much work in too short a time, and the expense was often 
comparatively large in view' of the overhead charges. If several Colonies could 
be induced to have air surveys made at the same time, so that the aircraft could 
be fully employed, the overhead charges could be distril)uted, and, as a result, 
the price considerably reduced. Col. Jack had referred to the question of the 
bringing up to date of the Ordnance Surxey of this country. In that respect 
the Treasury limited the Ordnance Surx ey to so many square miles per year, which 
oiK' aeroplane could do w'ithin three weeks. He was perfectly certain it would be 
a very good thing if the Air Survey could correct the Ordnance Survey e\'ery year 
from top to bottom, but the Treasury would not agret; to that. One of the most 
efficient Air Survu'ys that had been carried out was that of Rhodesia, wliere aviation 
w'orked hand in hand witli the ground organisation. There were skilled surveyors 
on the ground under the command of the ;\ir Survey, and he believed that was 
what would happen in the future. He was not at all sure, either, tliat that pre- 
dominance of the air was not what would happen in regard to war in the future. 
He agreed wdth the Chairman that Air Survey would be a \'ery V)ig factor in the 
development of the Icmpire. F.\ ery Colony and Overseas Dominion now rej\lised 
that, if they could afford to make an Air Survey, it should certainly V)e carried 
out. He mov ed that a most hearty vote of thanks be accorded to Col. Crosthvvait, 
not only for his paper, but for the pioneer work he was doing in a most important 
developmt'nt. 

The resolution of thanks was carried unanimously, and Col. Crosthvvait having 
briefly acknowledged it, the meeting terminated. 

Colonel C. H. D. Ryder, C.B., C.I.E., D.S.O., late Surveyor General of India and 
Chairman, Air Survey Company, had to leav e Irefore the discussion, and sends the 
following remarks : - 

“ It is somewhat saddening to realise that even now so much of Colciiel Crosth- 
vvait’s interesting lecture has had to be de\"Oted to stressing the necessity of surveys 
and maps. It seems so obvious and yet it apparently is not so to many Colonial 
authorities. 

I have seen it mentioned, I think, by Colonel Macleod, that it is a curious thing 
that while official surveyors have been dinning into the ears of Colonial Governments 
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the necessity of maps, the latter pay more attention to the proposals of commercial 
companies ; if this is correct, I think it shows the advantage of having one method 
of surveying, air survey, carried out by companies and not by a Government 
department. The two names which should be mentioned in this connection are 
those of Mr. Alan Butler and Mr. Ronald Kemp, who have financed the two British 
companies through their early trials and experimental work. 

I would only like to add how much I have enjoyed my old friend Colonel Crosth- 
wait's paper, and how helpful the ventilation of this subject should be to all 
concerned. 


NOTES ON BOOKS. 


Impurities in Metals : Their Influence on Structure and Properties. By 
Colin J. Srnithells, M.C., D.Sc. London: Chapman & Hall, Ltd. iSs. net. 

Although the main relationships between composition and micro- structure in 
alloys have now for some time been established by metallographic investigation, 
it is only recently that due attention has been paid to what Dr. Smithells calls 
“ minor constituents.” By this term he simply means substances present in very 
small proportion. It makes, of course, no difference, from the metallographic 
point of view, whether such substances are present as accidental impurities or 
whether they have been added deliberately ; and Dr. Smithells explains that he 
would have used the term ” minor constituent.s ” in his title if there had been 
no risk of misunderstanding. 

The book is intended for those who are already familiar with metallographic 
work, but it commences with a brief and exceedingly lucid description of cr^^stalliiie 
and metallic structure in general, and of the methods by which this structure is 
determined. Since the application of X-rays to the problem is of somewhat recent 
date, this subject is treated with greater fulness ; and the chapter in question, 
while avoiding experimental and other detail, gives an unusually well-balanced 
and informative account of the principles on which the method is based, and of 
the broad conclusions which have resulted from it. 

Microscopic and thermal investigations, though they still remain the principal 
means of attack, are more rapidly dismi.ssed, presumably as being more familiar 
to the metallurgist ; and the remainder of the book is devoted to a consideration 
of the effects, often disproportionately great, of the presence of foreign substances 
to the extent of about i per cent, or less. 

PTom the industrial point of view it is the effect on the mechanical properties of 
the metal that is as a general rule the most important result ; but this effect is 
always in close relation with a change in the visible microscopic structure, and is 
usually easily understandable when that structure is properly examined. Though 
it is not always practicable to make a very hard and fast distinction, it is possible 
roughly to classify the foreign substances as metals, non-metallic solids and gases ; 
and in each of these classes a full account of the resulting structural alterations 
is given. 

Apart from purely mechanical properties, there are, of course, others, such as 
electrical conductivity, resistance to corrosion, etc., which, in certain cases, assume 
considerable economic importance, and these are fully discussed in the two last 
chapters. Though lacking a bibliography, which indeed, would have to attain 
almost impossible dimensions in order to be of real value, the book is well provided 
with references, most of which are of very recent date. 
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EXHIBITIONS OP APPLIED ART. 

Claridge Gallery. Exhibition of Decorative Art. — This is a small but com- 
prehensive exhibition in which foreign work is displayed as well as British ; and 
much that is pleasing and desirable meets the eye at a first glance. The influence of 
Fitzroy Street is shown to be disseminated throughout the various provinces of 
decorative art ; Mr. Duncan Grant and Mrs. Bell themselves being represented by 
interesting painted screens. Their disciple, Mr. Douglas Davidson, has more than a 
little talent, and it would be doing him less than justice to say he was no more than 
“ school of Grant ” — though this w^ould be a tribute to any young man’s good sense. 
Mr. Davidson’s embroidered table top in shades of grey is an excellent piece of work. 
His rugs are good also; on the other hand his screen, though strong, and in no way 
finnicky, has a touch of the uncouth ; the room where it would be in harmony 
would itself be out of tune for repose. 

Mr. Rex Whistler, of Millbank refreshment-room fame, who rightly enjoys a 
discreetly solid reputation, is represented by what is described as a corridor panel. 
The style is that of the Millbank wall-paintings : ghostly figures flit charmingly 
in a picturesque landscape of dull green tones, the whole being seen through a 
classical portico. As a change from the bright and warring colours of some moderns, 
Mr. Whistler’s conceptions are welcome ; the suggestion of respect paid to tradition, 
though gaily, is also a congenial touch. But is not this decorator like someone who, 
having found a perfect recipe for fricassee of chicken, is reluctant to serve up any- 
thing else ? It is hard to see on what lines this style is going to be developed ; 
it is at present not an altogether satisfactory end in itself. 

The trees of glass and precious stones convey a strong feeling of luxurious rehne- 
ment ; their aesthetic justification is not apparent, though they stir the senses. 
The portrait painted on glass by Mr. Messel is crude. Mr. Adrian Allinson has at 
least one curious and pleasing pot, of which one example is blue and one white 
(No. 55) ; the strange ribs being accountable for the vitality of the piece. 

The standard of design shown by the artists responsible for the printed stuffs is 
high throughout ; indeed, this little exhibition is heartening ; there seems no 
department of decorative art in which healthy and ev^en original influences are not at 
work. These influences could and should be much more widely felt. In Duncan 
Grant we have a painter and decorative artist whose name has in a most significant 
way already found its way into foreign text-books. The boldness and sureness of 
his design is not merely original ; in certain respects modernity is what he decides it 
should be. His genius, all craftsmen should observe, lies not in simply adding a 
little rouge and lipstick to the face of the utilitarian modern world, but in finding 
congruous methods of transforming something useful and ugly into something 
useful and beautiful. 

Arlington Gallery. Exhibition of Modem Furniture. Russell Workshops, 
Broadway, Worcs. — The Russell Workshops are situated in the village of Broadway, 
the famous old-fashioned spot of which one interesting feature is the craft centre 
itself : blocks of cottages built on a logical and attractive plan from the designs of 
Leslie Mansfield. In this ideal environment is produced sound furniture, which, 
though not old-fashioned, is not too self-consciously modern. We see no particular 
straining after a modern style at the present exhibition ; the most up-to-date 
items are the very fine carpets of the Austrian designer, Resch, who w^orks in co- 
operation with Russell’s. 

The modernness of the furniture consists in its simplicity, usefulness, and reliance 
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on the intrinsic aesthetic qualities of the woods employed. There is a handsome 
bookcase, No. 23, perfect, but for the pattern cut on the glass, an unnecessary 
disturbance of its serenity. The price is the large one of fifty guineas ; however, 
the air of slenderness and strength of the rosewood case with its inlay of ebony 
and rustless steel door-fraines is very captivating. On the opposite side of the 
room stands a fine grandfather clock, also in rosewood, the general aspect of which 
is quite old-fashioned. Good work like this makes nonsense of “ periods " ; the 
clock would not be out of place in many a decorative scheme whether of predomin- 
antly " period " or modern character. 

Worthy of note are the yew-tree chairs which form part of a dining room set 
mainly in English oak. The lacquer bedroom set is not unattractive, though the 
decorations are inelfective. I understand this is the first time Messrs. Ru.sseli have 
experimented in this medium. 

On view also are some of Mr. Paul Nash’s charming printed stuffs. Messrs. 
Russell are animated by a liberal spirit ; not only do they keep in touch with artists 
like Mr. Nash and Herr Resell, but, as we rctid in Mr. Thorp’s introduction to the 
show : “ the men at the lieiich, and, a fortiori, the foremen, (i.e. at Broadway) are 

taken into consultation, and not infrequently adaptations of form are 

devised in the shops.” 

INlr. Thorp touches on the question of the place of machinery in the workshop. 
Rcasonalile minds do not condemn machines, but the too \^•ide use' commonly made 
of them. There is a point up to which machiiK's support and help on the develop- 
ment of the human individuality. Beyond that point they arc olistacles to such 
development. It is the \a'ry proper idea of Mes.srs. Rus.scll that liy the discreet use 
of machines tlie workman should be ” spared some hard donkey work and std free 
for the more delicate and intricate problems of his job.” 

Russell workshops are a growing concern. Where possible they join to them- 
selves craftsmen performing services auxiliary to their primary needs. Broadway 
has thus become an important centre for more crafts than that of the cabinet 
maker. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

ruESD.w, January i.. Koval Instilution, 21, .Albemarle 
Street, W. 3 |).in. Mr, A. Wwxk], “ Sound VVa\'es and 
their Uses, Notes and Noises." tl.eelnn' III). 

V'kdnesdav, J anuakv 2 . .Ulectrieal Engineers, Institution 
of, Savoy Place, W.O. 6 p.rii. Wireless Setdion 
Mcetiug. Messrs. P, P. Ecketslev and H. L. Kirke, 
“d'lie besi'^n of 'rransmittiiig Aerials lor Bro, id- 
casting Stations." 

Heating and Ventilating ICngineers, Institution of, at 
Caxton flail, Westminster, S.W'. 7 p.m. Mr. G. 

Wilivinson, “ Keonomic Application of fCleclricity to 
Low Temj^erature Heating Pur[)oses.” 

HURSDAY, January' 3. .Linnean Society, Burlington 
House, VV. 5 p.m. 

Royal Institution, 21, Albemarle Street, W. 5 p.m. 


Mr. A, Wood, “ Sound VVa\os and their I 'ses—fJow 
Sounds are Aualvsed." [Lecture IV). 
f'Kit)/y, January' 4 . . Mechanical lingineers, Inslitiifion of. 
Storey's Gate, S.W. 7 ]>.m. Major A. VV. Paner, 
‘ The lingineer Salesman Abroad." 

Geographical Society, at the Aeolian Mall, New Bond 
Street, W . 3.30 p.m. J^r. Hugh R. Mill, " Cajdain 
t f'Ok’s rjuest ol the Scu:)i rn Continent. " 

At lingineering and Scientitir Club, VV’olvethamplon. 
;.3o p.rn. Mr. j. P. Euerv, " Patents for Inventions 
and their Relation to Trade." 

Trausi'Ort, Institute of, at Leeds. 7 j'».m. Paper by Mr. 
Percy Beethaui. 

SATtiRDAV, Jani’arv' 5 . . Educa tiou Eellowshlp, New, at 
the (..critral Hall I J.ibrary), Westminster, S.VV. 5.30 
jym. Sir Michael Sadler, " E.xarnination9." 

Royal Institution, i, Albemarle Street, W. 3 p.m. Mr. 
A. Wood, “Sound Waves and their Uses— The Ear 
and What it Does." [Lecture \'), 
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NOTICE. 

NEXT WEEK. 

JuuRSDAY, I AM ARY loTH, at j p.iTi. (Dr. Mann Juvenile Lecture). 
1 APTAiN Sir Arthur Clarkt, K.B.E., Elder Brother of Trinity House, “ Ships 
and IJghthouses ” (illustrated i)y lantern slides). Tea will be served in the 
Library after the [.ecture. 


PROCEEDINGS OF THE SOCIETY. 


FOURTH ORDINARY MEETING. 

Wednilsday, November jSth, 192S. 

The Right Hon. Thomas Wiles, P.( in the Chair. 

The Chairman, in introducing the Lecturer, said he was a. member of the head- 
quarters stafl of tile i\jrt of London Authority. An American would probably 
describe him as a live wire."' ]>ut what a field he had to cover in his subject of 
that evening ! I he river Ihaines, with the Port of London, w^as once described as 
seventy miles of “ liquid history,” from the little Nore lightship bobbing up and 
down in the North Sea rigid away to the respectable suburban district which 
surrounded Teddingion Lock. Tlie speaker had often thought that Londoners were 
very ignorant of their docks. Prob^ibly not 10 per cent, of the seven millions of 
people who inhabited Greater I.ondon had ever seen the Docks, and he doubtexl 
whether very many more had ever seen the river Thames— anyhow, if they had 
seen it, it was only as a grey stretch of water between Blackfriars and Westminster, 
or, perhaps, a golden stream between Maidenhead and Windsor. But he thought 
he could say without contradiction that if it had not been for the river Thames 
there would have been no London to-day. It was a unique river, because it had 
this wonderful tide, flowing backwards and forwards, cariAung goods freely from 
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one end to the other, night and day, guided by no motor or steam power, but by 
the lightermen, who were most wonderful craftsmen, steering these vessels on the 
tidal way, up and down the river, alike in summer and winter, in fog and frojst and 
any kind of weather. It was the river which had created the miles upon miles of 
factories and mills and wharves along its banks. In the old days the Egyptians 
used to worship the Nile, and the Romans Father Tiber. Londoners should make 
obeisance to Father Thames who had made their city the greatest city in the world. 

How had the Thames been managed ? He ventured to say, even before that 
audience, that the Thames had been mismanaged and muddled for centuries. 
It had been managed by conservators, docks directors, borough and county 
councillors, Trinity Brothers, in fact, so many overlapping authorities that it was 
almost impossible to manage the Port and the river Thames at all. About 23 years 
ago a Royal Commission was appointed, and reported in favour of a body which 
should have power to deal with the whole of the Thames, from Teddington to the 
Note. The speaker well remembered the Bill in Parliament, because he had 
happened to make his maiden speech, very humbly and nervously, on that very 
Bill when it was brought up in 

The Port of London Authority, which was created in 1909, consisted of 28 
members, eighteen of whom were elected by the payers of dues, and ten appointed 
by the Board of Trade and certain public bodies. The members were elected for 
three. years so that they should not get into an antiquated state like that of some 
otlier bodies. It was also a non-political Authority. There were no politics in the 
Port of London. He had never served on a public body wdiich got on with its 
work as cpiickly, and quietly, and well as this Authority did. Since it had been 
established great marks had been made on the Port and on the river. The river 
had never been well dredged, and very large ships now' came into the docks. 
The docks had been improved and modernized and brought up-to-date. The King 
George .Dock - he believed the finest dock in the world — w'as one of the sights of 
London, and one wdiich the Government always sent distinguished visitors to see. 
At present the Authority was making a landing-stage at Tilbury, so that the ocean- 
going steamer w'ould come up to the landing-stage, and the train from St. Pancras 
would take passengers right along-side. Everything was being done to bring 
London up to the requirements of modern shipping. He ventured to say that to-day 
the modern machinery, the good equipment, and the efficient service made London 
an unrivalled port in the wwld, and there was no doubt that the Authority was 
carrying out the motto on its flag : " Floreat imperii partus.** 

The following paper w a.s then read : — 

THE PORT OF LONDON. 

By J. H. Estill, O.B.E., Commercial Manager, Port of London Authority. 

It is often said that “ comparisons are odious/' and this, of course, is probably 
true of many things, but I hope I may be forgiven in this instance, as it is only by 
comparison that one is able to appreciate the relative commercial position of the 
various ports. 

Whether the basis of comparison be the volume of tonnage of shipping 
entering its river, the weight and value of the commodities imported and ex- 
ported, or the extent of its international markets, London has long been the 
greatest port in this country and probably in the world. 
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London was the principal port of Britain before it became the capital, and 
its greatness as a city has increased coincidentally with its commerce. Many 
circumstances have combined to effect this progress, but the chief are the 
geographical and physical advantages enjoyed by the port. London is about 
sixty miles from the sea, which makes it not only a safe depot for valuable 
merchandise, but gives it an advantage as a market and distributing centre 
for the United Kingdom. The mouth of the Thames faces the mouths of 
the Rhine and the Scheldt ; the Elbe is not far distant. Continental trade 
between London and ports on these rivers is therefore easy. 

The physical advantage of the port of London is its broad and deep river, 
enabling vessels of the largest class to enter its docks with facility. 

The earliest reference to London in history is as a port. The Roman historian 
Tacitus, writing in A. D. 61, states that “ Londinium, though undistinguished 
by the name of a colony, was much frequented by a number of merchants 
and trading vessels.'’ 

During the Roman occupation London became a depot for luxuries required 
by the Roman settlers and for the export of corn to the legions on the Rhine. 
Tiie London Stone, which is now enclosed in a stone case and built in the outer 
wall of St. Swithin’s Church, Cannon Street, was in Roman times the central 
millariurn, or milestone, similar to that in the Forum at Rome, from which 
the British highroads radiated and from which distances were reckoned. 

In Saxon times trade developed with the lands whence the Saxons 
came, and the Venerable Bede testifies to the international character the 
trade of London had assumed in the seventh century when he states that 
'' London is the metropolis of the East Saxons, situated on the banks of the 
aforesaid river, and is the mart of many nations resorting to it by sea and 
land.” 

It was not until Elizabethan times, however, that London forged ahead of 
Antwerp, 'her greatest competitor. 

You will remember that it was in Queen Elizabeth's reign particularly that 
Plngland's Merchant Adventurers penetrated rich and fertile lands in various 
parts of the world and began that conquest of trade which laid the foundation 
of our commercial greatness. Tropical and other produce carried by British 
ships was poured into London, which soon became the greatest market of 
Europe. 

Itngland's overseas trade continued to develop during the next 150 to 200 
years and it continued to be centred very largely in London, where the great 
Trading Companies, such as the East India, the Levant and the Hudson's 
Bay had their headquarters. 

At the close of the i8th century vessels from overseas sailed in convoys, 
owing to the Napoleonic Wars, and, as they sailed practically at the same 
time after the harvesting of some particular product and when winds were 
favourable, the arrival of all these vessels at one time, plus the colliers «ind 
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other coasting vessels, caused great congestion on the river. (I may remind 
you that before the advent of railways all coal was carried by ship). Owing 
to the wharves and legal quays being blocked with merchandise it was im- 
possible for ships to discharge their cargoes for months together. Thieves 
did a roaring trade ; it is computed that there were no less than 11,000 of 
these river thieves about the period mentioned. Sir Joseph Broodbank, in 
his admirable book on the history of the Port of London, points out that 
90 many and various were these gangs that they were classified. There were 
** River Pirates,** ** Night Plunderers,** Scuffle Hunters,** “ Light Horsemen/* 

Heavy Horsemen,** and ** Mud Larks.** Several estimates were made as 
to the amount of the losses, but no satisfactory data existed for making the 
calculation. The estimates placed the aggregate losses from plunder to 
merchant and the public revenue at from £250,000 to £ 800,000 per annum. 
Whatever the figure, the losses suffered by the merchants and the Crown in 
revenue were so serious that the idea was conceived of constructing a protected 
water area in which vessels could lie and discharge their cargo in safety. 
Such were the conditions which existed until about the year 1800. 

The first enclosed wet dock in London was constructed about the year 1700 
(actually begun about 1696) and was known as the Howland Great Wet Dock. 
It was what we should now consider a very primitive affair. It had a water 
area of ten acres, a single pair of gates only, and no warehouses or storage 
accommodation. It was not until the end of the i8th or the dawn of the 
19th century that, through sheer necessity, the building of docks in London 
was undertaken on a large scale. 

The first dock of importance was the West India Dock — promoted by the 
West India Merchants and opened in 1802 by Wm. Pitt, then Prime Minister, 
and to-day this is the chief dock for the storage of sugar and rum. Other 
groups of merchants having interests in the East and elsewhere soon had their 
own particular docks (London Dock for wine, brandy, tobacco ; the East India 
Dock for general merchandise from India, China, etc.). 

For about 100 years after the building of the West India Dock the business 
of the port continued to increase but owing to financial difficulties, principally 
brought about by severe competition between the various dock companies 
and the public wharfingers, the dock companies were unable to carry out the 
extensions and improvements which the ever-increasing trade of the port 
demanded. 

As a result of the outcry by the traders and the public the Government 
appointed a Royal Commission to inquire into the whole question. The final 
result was the creation of the Port of London Authority in 1909. 

There were thus transferred to the Authority by Act of Parliament the docks 
of the London and India, Surrey Commercial, and MillwaU Companies, and the 
control of the tidal portion of the river Thames, a distance of 69 miles, formerly 
onder the administration of the Thames Conservancy. The river above 
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Teddington is still controlled by that body. The Act ^.Iso transferred to the 
Authority the powers of the Watermen's Company, so far as it related to the 
registration of craft and of lightermen and watermen. The purchase price 
of all these undertakings was fixed by the Act at nearly £23,000,000. 

The Port of London Authority to-day consists of 29 members, 18 of whom 
are elected by payers of dues and charges and 10 are appointed by public 
and Government departments, such as the Ministry of Transport, Corporation 
of London, London County Council, etc. The present Chairman was elected by 
the other 28 members from outside their number. 

In short, the Port is controlled by those whose interests are closely allied 
to it, and, as our charges are occasionally criticised, it will be some satisfaction 
to those critics to know that those who are responsible for the rates and charges 
have to pay the same themselves. It will, therefore, be appreciated that the 
interests of the members of the Authority and their critics are identical. 

The water area of the docks alone is 720 acres. There are 36 1 miles of quays, 
whilst the entire estate is 3,234 acres. 

About 25 million tons of merchandise enter the Port of London yearly, 
about 14 million tons being from overseas. 

The important position which the Port of London occupies in relation to 
overseas trade is indicated by the fact that in 1926 (the latest year for which 
complete Board of Trade figures are available), the value of London's imports 
and exports, excluding coastwise, amounted to nearly £702,000,000, exceeding 
those of Liverpool, the next most important port, by more than £193,000,000, 
and being nearly twice the values of the combined imports and exports of Hull, 
Manchester, Southampton and Glasgow. Put in another way, one-third of 
the total import and export trade of the United Kingdom is dealt with through 
the port of London. Within the last few days the Board of Trade have issued 
preliminary figures which show that in 1927 London's import and export 
trade, excluding coastwise, amounted to over £706,000,000, exceeding Liverpool 
by £225,000,000. 

The enormous growth of London's trade can be judged from the fact that 
in 1700 the value of the imports and exports was £10,264,000. £10,000,000* 
worth of merchandise in those days was considered a high figure, and it un- 
doubtedly was so, as such commodities as sugar, rum, wines, spirits and other 
valuable articles were the principal imports. 

Within the last few years there has been a decided tendency for additional 
industries, such as motor car manufacturing, engineering and paper making, 
to be established in or near to London, and for important businesses to be 
centralised here. This is doubtless due to the development of electricity and 
to the shipping, trading and other facilities in which London is pre-eminent. 

As a further indication of London's commercial greatness, one has only to 
turn to the financial transactions of the city. In I927, out of a total sum of 
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^41, 550, 541, 000, which passed through the Bankers' Clearing House, 
£38,577,714,000 were dealt with by London. 

The net register tonnage of vessels entering and leaving the port has increased 
from 650,000 in 1700 to the huge figure of over 52^ million tons in 1927, 
which is over 14 million tons more than in the first year the Authority took 
office and constitutes a record in the history of the port. 

I submit that these shipping and trade figures prove that the Port Authority's 
bold policy of extensions and improvements, involving an expenditure of 
£15,000,000, has been amply justified. The outlay of additional capital, 
however, necessitates increased business and it rests with the Traders of 
London to help the Port Authority by using the facilities provided. By so 
doing they must inevitably benefit themselves, since the larger the volume of 
tonnage handled by the Authority, the wider the area over which the overhead 
charges can be spread. 

A comparison of the shipping figures for the out-ports shows that in 1913 
London's figures exceeded those of Liverpool, the next leading port, by 
9,000,000, and in 1927 by over 20,500,000 net register tons. 

Over 60% of the shipping entering the port discharges in the docks, the 
remainder at wharves, at manufacturers' premises or at moorings in the river. 
A large part of the cargo, not intended for immediate consumption, goes into 
the Authority's warehouses on the docks and quays. This warehousing 
business is of great importance, comprising, as it does, every class of 
merchandise entering the port. The principal are grain, timber, wines and 
spirits, wool, frozen meat, sugar, tea and tobacco. 

About 2| million tons of imported goods yearly are passed over the Authority's 
quays, while the normal stock of goods stored with the Authority is about 
600,000 tons, a striking figure when it is remembered that the modem tendency 
is for goods to go directly into consumption, and that the need ol holding 
large stocks is far less pronounced than it used to be. The stocks held by the 
Authority in 1921 however totalled over 1,000,000 tons. 

It is often supposed by strangers who visit the docks that the produce stored 
in the warehouses is the property of the Authority. This is not the case. The 
Authority import absolutely nothing. They are, as a body, neither growers, 
producers nor importers of produce. They are custodians only. 

In addition to the ordinary labourage connected with the handling of goods 
ex ship the Authority have a staff of experts who perform such operations as 
the owners of the goods may direct. They house the produce discharged from 
the vessels ; report upon its weight, quality and condition to the merchants 
interested, sort it to quality and to marks ; open packages containing such 
goods as are sold by inspection of the whole package, and furnish samples 
which represent the exact condition of the produce. These samples are sent 
for exhibition to the London sale rooms where they are inspected by Intending 
buyers. 
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The Authority also carry on a large business in the conveyance and shipment 
of export goods, the normal quantity passed over the quays annually being 
about 700,000 tons. 

However, it is in connection with some of the interesting businesses ware- 
housed and dealt with by the Authority that I wish particularly to speak 
this evening. 

We will commence our hasty tour of inspection at the Authority’s Uptown 
Warehouses. 

City Warehouses. 

One of the Port Authority’s city warehouses is known as Commercial Road 
Warehouse. It was specially designed for the accommodation of the traffic 
to and from the Tilbury Dock, being directly connected by rail with that 
dock. The total floor area of the warehouse is approximately eight acres. 

In addition to being used for the accommodation of traffic landed at the 
Tilbury Dock, Commercial Road Warehouse is used for the storage of Indian, 
Ceylon and China teas. 

Cutler Street warehouse is another of the Authority’s City premises. It 
covers an area of five acres, holds 20,000 tons of goods, and has an average 
stock of merchandise worth about 5 ,000,000. Thousands of tons of tea are 
stored there besides carpets from Turkey, Persia and China, and cotton carpets 
from Bengal and Northern India. Porcelain from China and Japan is also 
stored there. 

In this warehouse are to be found large quantities of Oriental curios, including 
gods from the four comers of the earth ; in fact, more gods are stored there 
than it is generally supposed are worshipped 1 In addition, there are carved 
ivory figures, bronzes, lacquer cabinets, silk and satin screens beautifully 
embroidered, vases and bowls of beaten brass, Egyptian and Persian coffee 
pots and holders, Japanese pictures, and ancient manuscripts from Persia 
and Mexico ; also raw and waste silk and silk and cotton piece goods from 
China, Japan and Bengal, the silk and cotton piece goods alone being equal 
to million yards, valued at over £650,000. 

The warehouse is also the centre of the ostrich feather trade. About 
£3,000,000 worth of the.se feathers, principally used for trimming ladies’ iiats, 
formerly passed through this warehouse every year and, although we still 
have large stocks on hand, this great industry, which furnished employment 
for a great number of people and, incidentally, brought revenue to the coffers 
of the Authority in warehousing charges, etc., is now practically dead. 

Ostrich farming in South Africa was also a flourishing business, but as 
there is now little demand for the feathers, the birds are being slaughtered 
wholesale. All this has been brought about by the change in the fashion of 
ladies’ hats, due to the fact that the ladies how shingle and permanently wave 
their hair. In fact, a whole industry overwhelmed by a permanent wave ! 



192. JOURNAL OF THE ROYAL SOCIETY OF ARTS. Jaa. 4, 1929 


While the ostrich feather industry has declined, the Authority are ware- 
housing considerably more silk and silk stockings. Thus, while fashion has 
robbed us of the ostrich feathers which formerly adorned ladies' hats, it has 
given us a great display of silk stockings ! This display is pardonable even 
when the stockings leave our warehouse. When ostrich feathers were worn 
the full value was displayed. Therefore, one cannot blame a young lady 
who pays, say, los. for a pair of silk stockings, wanting to show at least 
8s. 6d. worth ! 

There are nearly three acres of floor space available for showing and storing 
carpets at Cutler Street, the present stock being about 1,350 tons, representing 
800,000 square yards of an approximate value of £ 2 ^ 000 , 000 . 

It is at this warehouse, also, one may see all the great drug staples of the 
world, such as aloes wrapped up in monkey skins (no doubt there is a scarcity 
of paper and other suitable wrapping in Africa, where aloes principally come 
from, while monkeys are plentiful), gamboge, ipecacuanha, sarsaparilla, 
Turkey rhubarb and gum benjamin. 

The extensive warehouses at Cutler Street and Commercial Road are also 
used by the Port Authority for the storage of tea, of which about 50,000 tons 
(including that dealt with by tenants at St. Katharine Dock), are housed 
and delivered annually. 

In 1927 London received 496,000,000, lbs. of tea, more than 90% of the 
total importation for the United Kingdom. 

To-day the stock of tea in the port is about 186 million lbs., valued, with 
Customs duty, at over £ 16 , 000 , 000 . 

This stock is equal to nearly 5J months' supply for the United Kingdom 
:at the present rate of consumption, viz., 9 lbs. per head per annum. The rate 
of consumption in the U.S.A. is less than i lb. per head per annum, and on the 
Continent less than | lb. Thus there would appear to be a great future for 
tea, especially in the U.S.A., where legislation prohibits the importation or 
manufacture of alcoholic beverages. 

St. Katharine Dock. 

The St. Katharine Dock has a water area of only 10 acres and is the sniallest 
of the docks in London, being used by the smaller class of vessels, i.e., vessels 
up to 1,000 tons gross register. It was commenced in 1827 and publicly opened 
in 1828. 

The dock, although small, serves a useful purpose, as it is surrounded by fine 
ranges of warehouses which contain tea, indigo, hops, dried fruit, canned 
goods, wool, shells, etc. 

Four large and well-lighted rooms are deVoted to the use of shell importers. 
Here large supplies of valuable shells, brought into the Thames from all parts 
of the. world, are opened by the Authority's officers, weighed, sorted and 
lotted for the public sales, which are held six times in every year. .. 
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Tortoiseshell is also warehoused at this dock. At the sales of tortoisesheU 
as many as five hundred lots are sometimes shown, arranged in three tiers 
round the windows. 

London Dock. 

The London Dock, which was opened in 1805, is adjacent to the St. Katharine 
Dock and has a water area of 35 acres. This dock also accommodates the 
smaller class of vessels, but the warehouses, which are very substantially 
built, house some of the most valuable articles entering the port of London » 
There is accommodation in the warehouses for about 220,000 tons of goods. 
Special premises are set apart for warehousing, working and showing wool, 
tallow, wine, brandy, sugar, rubber, gutta percha, balata, dried and green 
fruits, ivory, spices, bark, gums, metals, drugs, dates, pepper, rice, coffee, 
cocoa, isinglass, iodine, quicksilver and many other valuable goods. 

A warehouse is provided at London Dock for the storage of ivory, the bulk 
of which comes from Africa and from India, Ceylon and other Asiatic countries. 
A small quantity, brittle in quality, comes from Siberia, under the name of 
fossil ivory, being tusks of extinct mammoths which have long been buried 
in the frozen soil of that region. The ivory of Africa is shipped from almost 
every port in that Continent, and is superior in density and whiteness to any 
other description. It may here be said that many, perhaps most, of the tusks 
of elephants shown are not from recently killed beasts, but are the old treasures 
of African chiefs reluctantly surrendered, and stored, may be for centuries, 
in remote African villages. 

When received at the docks the ivory is weighed by the Autliority's officers, 
examined, classified, and laid out for the merchants’ inspection. Special 
attention has to be directed to the detection of stones and metal, which are 
sometimes inserted by the natives in the hollow at the root of the tusk in order 
to increase the weight. The tusks are sometimes 9 feet in length, weighing 
140 to 150 lbs. each, and the value is now about fifteen shiUings per lb. The 
annual importation of ivory into London is about 200 tons, representing 
the ivory of about 2,500 elephants. Accommodation is also available for 
cinnamon, nutmegs, mace, pepper and other spices. Every package of 
cinnamon has to be opened by our men and repacked in order to discover 
whether the material inside is of equal quality to that which is visible to 
the naked eye. Sometimes they discover pieces of wood inside the bales. 
Cinnamon is the inner bark of a tree and is folded into quills. It is used for 
cookery and in chocolate, and is a great sjpecific for influenza. Some years 
ago, during an outbreak of influenza, a deputation of medical men visited 
the docks to inquire whether any of the men working on the cinnamon floor 
suffered from influenza, and it was discovered that none of them had it, or had 
ever had it. 
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One of the floors of the spice warehouse at the London Dock is used for 
sorting nutmegs, which are very liable to the attack of a beetle and are often 
coated with lime before shipment as a protection against this insect, which 
bores holes and spoils the nutmegs. Before the nutmegs are sold our men 
have to look at every one and separate the holey ones from the sound. The 
holey ones are ground up and sold as mixed spice and the very lowest quality 
used for giving a flavour to cattle food. Nutmegs come from Singapore. 
Penang, Madagascar and the West Indies, and are the kernels of a fruit of 
which mace constitutes the husk. 



Sorting Nutmegs — London Dock. 

Another commodity warehoused at London Dock is rubber. In 1927, 
371,000 toils of rubber were exported from the plantations in the Malay Straits 
and other producing countries ; of this London received one-third. 

The greatest consumer of rubber is the U.S. A. , which obtains supplies not only 
from 'London but by direct shipment from the producing countries. They take 
75% of the world's production, but this will be appreciated when it is remem- 
bered that out of a world total of 30,000,000 motor cars the United States of 
America owns 25,000,000, or one car to ever}^ five persons, compared with 
one car t'o every thirty-six persons in the United Kingdom. There are three 
floors at London Dock, each 250 feet in length, reserved for the ‘"working" 
of rubber. 
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Cclonial Wool on show, London Dock. 
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The total number of sheep in the world is estimated at 604 millions, producing 
about 9 million bales, or over ij million tons of wool yearly. About 45% is 
produced in the British Empire. The United Kingdom takes about one- 
fourth for manufacturing purposes, and of this nearly one-half comes to 
London. 

Put in another way, London deals with over 55 million sheep fleeces yearly, 
and a large proportion is warehoused at London Dock, being in point of both 
tonnage and value one of the most important articles dealt with there. 

The Port Authority make a special study of the handling of wool and devote 
ten acres of well-lighted top floors for showing purposes. 40,000 bales can be 
shown at one time. A further 20,000 bales can be shown at privately-owned 
warehouses in the port. 

Buyers from all parts of the world attend the wool sales in London and the 
keenest bidding is experienced. It is calculated that on an average run of 
years better prices are obtained in London than at any other market in the 
world. 

It is interesting to note that in the reign of Edward I wool was England's 
greatest export. It was shipped to Flanders for manufacture into clothing, 
but about the year 1336 Edward III encouraged the Flemish weavers to settle 
in England. This was the beginning of the great industry of cloth manufac- 
turing in this country and to-day wool is one of England's principal imports. 
To show their appreciation of the wool industry — but more probably the 
excellent revenue they were able to derive in taxes from it — the early English 
kings placed their Chief Counsellor, the Lord Chancellor, on a sack of wool, 
and this ancient custom of the Lord Chancellor sitting on the “ Woolsack " 
whilst in the House of Lords obtains to-day. 

It has been said that London Dock is the real port of London, as it is here 
that wine, particularly from Oporto, is stored ! The famous wine vaults in 
London Dock were built 120 years ago, when a man's popularity was often 
judged by the number of bottles of port he could consume at one sitting. 
The length of the rails in the gangways in the vaults is 28 miles, and nearly 
3 million gallons of wine can be stored at one time. In addition, there are 

acres of brandy vaults capable of storing at one time 120,000 quarter casks. 
The temperature in the wine vaults is about 60° Fahrenheit, and varies very 
little on the coldest day of winter or the hottest day in summer. 

On the ceiling of the wine vaults may be observed an extraordinary fungus 
which is entirely absent in the brandy and rum vaults, whose ceilings are as 
clean as those of a cathedral ciypt. If it is true that port wine kept in cask 
is not so gouty as that kept in bottle the escape of this fungus through the wood 
no doubt accsounts for it, but I cannot pretend to enlighten you on this point. 

In the brandy vaults we hold some brandy which has been there since 
1870- 
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Surrey Commercial Docks. 

The Surrey Commercial Docks are situated on the south side of the Thames 
and, including the ponds set apart for the floating of timber, have a total 
water area of 147 acres, with quayage of over 5| miles. They are the finest 
wood depots in the world and are chiefly used by the Baltic and Canadian trades. 
Although cheese, bacon and grain are housed here, it is better known as a timber 
dock. Practically all the soft wood coming to London — timber such as pitch 
pine, deals, and other woods used for building purposes — ^is stored either at 
these docks or at Millwall Docks. There are 112 acres of covered and uncovered 
storage space for timber and timber ponds 36 acres in extent. When a cargo 
of timber is landed on the quays, experienced men handle it and pile it away 
to various marks, qualities and sizes. The work of piling is one demanding 
skill, which is only acquired after long practice. 

The annual import of timber into London is nearly two million tons and the 
stock in the Authority's docks is about 350,000 tons. 

West India Dock. 

Hard wood, which includes the furniture timbers such as mahogany, teaJc, 
oak, walnut, ebony, satin wood, and other expensive kinds, is stored chiefly 
at the West India Dock, but large stocks are also accommodated at the Surrey 
Commercial Docks. 

The West India Dock is the chief depot for rum in the United Kingdom, the 
present stock being about 22,000 puncheons, equal to nearly 50 million half 
pints of proof spirit — enough to intoxicate the whole population of the United 
Kingdom if taken at one sitting. The value with duty is about £13,000,000. 

The West India Dock is also the principal warehousing centre for sugar, 
of which London imported 667,000 tons last year. 

Millwall Dock. 

The Millwall Dock has a total area of 231 acres, of which over 35^ acres are 
water. Grain handling is a special feature of the Millwall Dock, and it is esti- 
mated that two-fifths of the about 3 million tons of grain and feeding stuffs 
coming into tlie Port of London is handled at this dock, most of the grain 
being discharged by pneumatic elevators. 

The Central Granary, Millwall Dock, will hold about 24,000 tons of grain — 
sufficient to make 26,400,000 half quartern loaves, a little more than a week's 
need of the London district (viz,, 24,375,000 loaves). 

The grain is discharged from the steamer to the warehouse by means of 
pneumatic tubes by which it is sucked from the hold of the vessel and conveyed 
by bands into the warehouse. 

The grain-discharging appliances at the Millwall Dock are capable of dealing 
with 500 tons of bulk grain per hour. 
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Timber, Surrey Commercial Dock. 
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At the West India and Millwall Docks, which are situated about two miles 
from the city, the Authority have decided upon a scheme of development in 
order to render these deep-water docks and quays Available to larger ships. 
The West India and Millwall Docks are therefore being remodelled and unified 
by making three new ship passages connecting the Millwall Dock and South 
West India Dock, and West India Dock, and by making a new river entrance 
at Blackwall 584 feet long, 80 feet wide with 35 feet in depth below Trinity 
High Water, which will serve the remodelled docks. 

The new ship passages with a depth of 29 feet of water have been completed 
and the water area of this system is now 127 acres with over 5 miles of deep- 
water quays, all of which will be available through the new entrance to vessels 
up to 15,000 tons. To bring the equipment and quays into line with the 
modernised docks a series of single and double storey sheds, with new quay 
surfaces, rail and crane tracks, and roads are to be built. The cost of the 
whole scheme will be about £1,^00,000. 

Royal Victoria and Albert and King George V Docks. 

We now come to the largest dock system in London and, incidentally, the 
largest sheet of dock water in the world, namely, the Royal Victoria and Albert 
and King George V Docks. These docks, which have a water area of 246 acres, 
fonn one continuous sheet of water, the Royal Victoria and Royal Albert 
Docks alone being three miles long. Ten miles of shipping can be accommodated 
in these docks. 

The docks of the Authority, with the exception of the London and St. Kath- 
arine Docks and the Surrey Commercial Docks, are in direct communication 
with the railway systems of the London, Midland and Scottish, London and 
North Eastern and Great Western. The Port Authority's railway system 
consists of about 170 miles of rails and the tonnage dealt with exceeds i-| 
million tons annually. 

The King George V Dock, which was opened by his Majesty in 1921, has a 
water area of 64 acres and cost £4,500,000. Its equipment includes over 
100 cranes, the lifting capacity of which ranges from 15 cwt. to 25 tons. The 
largest crane in London is the London Mammoth," capable of lifting up 
to 150 tons. London’s largest liner, the s.s. Minneimska, of the Atlantic 
Transport Line, berths in the King George V Dock and runs between London 
and New York. 

There are to-day over 45,000 tons of tobacco in the port, the value of which, 
including duty, is about £60,000,000. This tobacco is equal to about 1,600 
million ounces, or sufficient to supply the male population of Great Britain 
(21 million) with one and a half ounces a week for a year. The total yearly 
import of tobacco into the United Kingdom is about 95,000 tons, 16% of 
which is produced in the British Empire. A few years ago the British Empire 
only produced 4 to 5%. 
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King George V Dock, showing Cranes. 
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Discharging Chilled Beef, No. 35 Shed, Royal Albert Dock. 
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The chief frozen meat stores in the United Kingdom are situated in the 
Royal Victoria and Albert Docks system, accommodation being available 
for one million carcasses of sheep. New berths for the discharge of frozen 
and chilled meat have been constructed recently. Each berth is equipped 
with all necessary handling appliances, sheds, roadways and railways. 

At the cold sorting floor, Royal Albert Dock, meat is taken out of the ship's 
hold by means of cranes and put on to conveyors, or endless belts, sorted in a 
refrigerated warehouse and passed to the cold storage chambers proper by 
another set of endless belts or delivered to insulated vans for Smithfield Market 
or insulated railway wagons for the provinces. In short, the meat is subjected 
to the minimum amount of handling and scarcely comes into contact with the 
atmosphere outside. 


Cold Sorting Warehouse, Royal Albert Dock. 

The capacity of the Authority's cold stores in these docks and elsewhere 
is now equal to 1,150,000 carcasses ofsheep, or 28,750 tons, while cold storage 
equal to a further 2J million carcasses is available elsewhere in the port. 
During the war these great stores were a national asset, and although the 
public were on strict rations this accommodation plus the accommodation at 
other ports was at times insufficient to meet the demands of the Food Controller. 

The consumption of meat, i.e., beef, mutton and lamb, in the United Kingdom 
is about 2 million tons yearly, or 2 lbs. per head per week of the population. 
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Roughly, half is imported and half home-grown, the actual percentages being 
45 % imported and 55% home produced. Before the war only about one-third 
was imported ; last year the total importation was 950,000 tons. London's 
share was 687,500 tons or 70%, the equivalent of over 27 J million carcasses 
of sheep. From 80 to 85% of the meat marketed in London comes from overseas, 
so that only one Londoner out of seven can now reckon upon having British-fed 
meat to eat. 

In 1927, 562,867 tons of provisions were in ported into London. From New 
Zealand alone London imports over 60,000 tons of butter and 75,000 tons of 
cheese yearly. 

Tilbury Dock. 

The Tilbury Dock, which has a water area of 90 acres, shares with the King 
George V Dock the distinction of being the deepest dock in London, being 38 
feet to 42 feet in depth. The crack ” liners of the Orient Company, the 
P. & O., and other important lines have their homes in this dock. 

Owing to the increasing size of the ships using the Port of London, it has 
been decided to construct a new dry dock on the south side of Tilbury 
Dock. Its dimensions are 750 feet in length (capable of extension to 1,000 
feet at any future time when required), no feet in width and a depth of 37I 
feet on the blocks, and it is expected that the work will be completed this year. 

The Authority are also constructing a new entrance lock at Tilbury Dock, 
1,000 feet in length, no feet in width and 45I feet deep at Trinity High Water. 
The entrance lock is expected to be completed next year and will be able to 
accommodate the largest ship afloat, viz., the s.s. Majestic. The cost of the 
new entrance lock and dry dock will amount to £2,400,000. 

Near the Tilbury Dock the Authority have constructed a deep water jetty 
for the accommodation of vessels discharging part cargoes. The jetty is 1,000 
feet long and equipped with the most modern appliances. It is directly 
connected with the London, Midland and Scottish Railway, and goods can be 
temporarily accommodated in the two-storey warehouses on the jetty itself. 

One of the most interesting schemes, however, to those who travel overseas 
is the new passenger landing stage at Tilbury which the Authority is con- 
structing in conjunction with the London, Midland and Scottish Railway Co. 

Hitherto the passenger facilities in the port have been inadequate, as those 
who embark and disembark can testify. 

In their programme of developments the Authority up to now has been 
compelled to give preference to the more pressing needs of commerce, but 
attention is now being paid to the needs of the passenger, and it is anticipated 
that, given adequate and comfortable facihties, the passenger traffic of the 
port will greatly develop. 

The landing stage will be 1,142 feet long with a depth of water alongside of 35 
feet below low water at ordinary spring tides, so that some of the largest liners 
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may berth there at all states of the tide. It will be a floating structure adjacent 
to the new railway station which is being built by the railway company. An 
important feature will be a commodious Customs and Baggage Hall which the 
Authority are constructing. 

Every possible convenience will be afforded for the comfort and despatch 
of passengers. 

A service of express trains to and from the Metropolis will be provided by 
the railway company, and it is expected that the journey will occupy about 
forty minutes. 

Tilbury Hotel. 

There are several hotels in the docks belonging to the Authority. The 
principal is the Tilbury, and I take this opportunity of advertising it. Anyone 
interested in shipping could spend an enjoyable week-end at this hotel watching 
the ceaseless shipping traific passing up and down. 

Distributing Facilities. 

A glance at the map of the country will reveal the network of railways 
connecting the port of London with the provincial centres. London's dis- 
tributing facilities and transport connections are unrivalled. All trunk railway 
lines, the main road sendees and coasting and continental shipping lines, radiate 
from London. 

Ambulances. 

The Authority have an excellent and well-trained staff of men, and provide 
all the equipment for dealing with accidents in the docks. They have a number 
of motor ambulance wagons, and call boxes are placed in conspicuous 
places about the docks, so that in the event of an accident there may be as little 
delay as possible in rendering assistance. 

Poplar Hospital for Accidents. 

Opposite the entrance to the East India Dock is the Poplar Hospital for 
Accidents. This is the principal hospital used by dock labourers. It was 
founded by the East India Dock Company seventy years ago, and is mainly 
supported by the shipowners and merchants of the port, the Authority itself 
and the individual members contributing generously to its maintenance. I 
have the honour of being the Acting Chairman. 

I have mentioned the Poplar Hospital to remind you that the operations 
of a great port invariably bring in their train accidents and sickness to the 
men who do the work, and that the former dock directors and the present 
Authority have not neglected their duty in helping those who require it. 
Indeed, at this beautiful hospital (for it is beautiful) patients come in not only 
from the docks but also from all the ship-building and diip-repairing yards 
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and from the factories in the neighbourhood. One thousand accidents and 
medical cases are treated each week. 

Head Office. 

In an undertaking of the magnitude of the Port of London Authority it is 
necessary to have central offices where the headquarters staff can be housed 
and work in touch with each other. Prior to 1922 half the staff were scattered 
about the city in rented offices. On the 17th October, in that year, the 
Authority's new head office in Trinity Square was opened by the then Prime 
Minister, Mr. Lloyd George. The building is considered to be worthy of the 
greatest port in the world. 

Although I have only dealt very briefly with the ramifications of the 
Authority's dock business, I hope I have said sufficient to show you the 
magnitude of the undertaking and the greatness of London's trade, and I 
venture to say that great as the trade of the Port of London is to-day the 
zenith has not yet been reached. 

The sole aim of the Port Authority is to maintain London as the premier 
port and market of the world. I cannot help feeling that had the Authority 
not been created this position would not have been maintained and that 
possibly it would have been lost to a continental rival which would have 
been not only a commercial, but a national, disaster. 

The following lines, written by the poet Cowper in the i8th century, are 
true to a far greater extent to-day : — 

Where has commerce such a mart, 

So rich, so throng'd, so drain'd, and so supplied 
As London — opulent, enlarg’d and still 
Increasing London ? Babylon of old 
No more the glory of the earth than she 
A more accomplished world's chief glory now ! " 


DISCUSSION. 

Sir Cyril Kirkpatrick, M.Inst.C.E., desired to say how much he had enjoyed 
the author's description of the Port and its activities. It was not altogether new 
to him ; he had seen some of the actual places himself. In listening to the lecture 
he had been reminded of his own happy experience of the Port Authority during the 
twelve years for which he was Chief Engineer. Port Authorities in general rather 
looked at their engineers askance because they spent money, but he himself was of 
opinion that ships were going to get bigger and bigger, and Port Authorities would 
have to spend more and more money if they were not to be left behind. The Port of 
London Authority had taken the bull by the horns, and was going to reap the 
benefit. He hoped it would prosper in the future as in the past. 

Captain Sir Arthur Clarke, K.B.E., said that he had listened to the lecture 
with very much interest, and he wanted, on behalf of the Council of the Royal 
Society of Arts, to thank the author of the paper. He had, however, a bone to 
pick with him, for while Mr. Estill had mentioned that wonderful hospital of his. 
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the Poplar Hospital for Accidents, he had quite forgotten that still more wonderful 
hospital in the Royal Albert Docks — the Seamen’s Hospital. He had also a bone to 
pick with the Chairman — a delicate thing to do — ^for hehad insulted the brothers of 
Trinity House" ! However, the Chairman was an old friend and colleague, and he 
forgave him, but he would remind him that all these wonderful docks that had been 
built would not have had a ship in them had it not been that the Elder Brethren 
had lit the estuary of the Thames. A great deal had been said about the organisa- 
tion of the board of management of the Port Authority. He agreed with every word 
the Chairman had said. He himself had sat on that board for 15 years, and for 
eight years he was chairman of one of its chief committees. It was a very 
wonderful body of men, all engaged in the various activities which had been so 
eloquently described that evening. All of them had different interests to protect, 
and therefore were somewhat in opposition to one another, though they all worked 
together for the good of the Port of London, A better organisation he had never 
known. He was talking to a former chairman the other day, and asked him whether 
he would be right in saying that the average attendance at the meetings which used 
to be held once a week was between 18 and 22 out of a total, then, of 26 members, and 
the reply he got was that he would be right in saying it was 2 2 . Not one of the members 
got a single penny for attendance (though, incidentally, there was a good lunch). 
Something had been said about the organisation in its beginnings, and perhaps he 
might be permitted to say that the organization emanated from the brain of two 
men, namely, Mr. Lloyd George, then President of the Board of Trade, and Lord 
Devonport, then Financial Secretary to the Board. Those two men must have the 
credit ot bringing the organization into being. Both of them were men of vision 
and knowledge, and the work had been ably carried on by the Chairman, whose 
portrait they had just seen on tlie screen. With regard to the dredging of the 
river, the slogan for all dock authorities was, "Dredge rivers and entrances and 
build docks, and the ships will come." If the entrances were not dredged and the 
docks not built, the ships could not come. The speaker suggested that a glance at 
the Upper Pool from London Bridge would surprise many people. Above the Tower 
Bridge there were ships of six or seven thousand tons. If such a thing had been 
prophesied thirty or forty years ago the prophet would have been laughed at. It 
was the dredging of the river which had brought it about. That was vision again 
on the part of the Port Authority which spent large sums of money on the project. 
Mention was made of the width of dock entances. There had always been trouble 
with dock authorities as to how wide an entrance was to be. In the case of King 
George's Dock, some wanted the entrance built 85ft. wide, some 90ft., some iioft., 
and a compromise was reached at looft. If it had not been for that compromise 
on a considerable width these big ships mentioned by the lecturer would not be 
entering the dock to-day. He had been interested in the figures relating to the 
imports of mutton. He used to say that if the frozen sheep that were passed 
through London in one year were put in single line ahead (head to tail) they would 
reach from here to New Zealand, with two or three thousand miles to spare. He 
again thanked the lecturer for a most instructive and stimulating description. 

Mr. F. W. Davis said that the lecturer had fully explained the necessity for 
these improvements and increased facilities. It had been the speaker's privilege 
to have been connected with these works in an engineering capacity since their 
inception at the West India and Milwall Docks two and a half years ago. The works 
had been carried on by day and night and had afforded much-needed employment 
to a large number of men. The actual number of men employed on the construction 
had reached nearly three thousand, and of these 60 per cent, were ex-service men. 



Jan. 4. 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


207 


All the materials, except timber, were of British origin oi\production, and, where 
possible, preference had been given to colonial over foreign timber. Good progress 
had been made by the contractors entrusted with the work, and they had tackled 
the heaviest tasks with great courage and enterprise. It was practically certain 
now that the whole of these extenision works would be completed within the coming 
year. There were several miles of quays, now practically idle, which would be made 
available for new business, and he could visualize Mr. Estill very shortly thirsting 
for the great post-war expansion in trade predicted in that room ten years ago by 
a former lecturer on the Port of London. 

The Chairman, in closing the meeting, said that he was sorry Sir Arthur Clarke 
had gone, because Sir Arthur had remarked that if it were not for the lighted estuary 
there would be no docks, and he had wanted to remind him that if there had been no 
docks there would have been no destination to which to light the ships ! Sir Arthur 
was an old member of the Authority and had done a tremendous amount of work 
on its behalf. One speaker had remarked about larger ships. But he (the Chair- 
man) believed that ships were now very nearly as large as it was possible to build 
them, and for the next stage in development he looked to aeroplanes. He rather 
thought it would be a mistake to look forward to very much larger steamers than 
there were at the present time. He called upon the audience to accord a hearty 
vote of thanks to Mr. Estill for a very interesting and instructive lecture. 

The vote of thanks was carried unanimously. 

Mr. Estill briefly expressed his acknowledgments. 

The Secretary (Mr. G. K. Menzies), in proposing a very hearty vote of thanks 
to Mr. Thomas Wiles for his conduct of the Chair, drew attention to one feature of 
the historic room in wdiich the Society assembled, as it showed the high respect the 
Society had always had for Father Thames. When the room was built, 150 years 
ago, the artist was instructed to decorate it with pictures symbolizing arts, manu- 
factures, and commerce, and to symbolize commerce the artist took Father Thames. 
The speaker pointed to the painting of Father Thames on the east wall, as he was 
represented, with attendant nymphs, 150 years ago. 

The vote of thanks to the Chairman was also carried unanimously. 

Mr. Wiles, in acknowledgment, said that his duties had been easy and pleasant, 
and he only hoped that the lecture would serve to widen the interest in the river 
and Port of London. 

The proceedings then terminated. 


NOTES ON BOOKS. 


TorcH Typewriting eor Teachers. By Maxwell Crooks. London : Sir Isaac 
Pitman and Sons, Ltd. 7^. (hL net. 

This book should be welcomed by all teachers of typewriting, iKith those who 
belong to what the writer calls the old-fashioned school of typewriting instructors, 
and those who have, or think they have, modern views on teaching the subject. 
It is highly probable that after reading the book many teachers will feel the need 
of some additional training on the lines indicated. It is refreshing to find a book 
on method, written specifically for commercial teachers. Typewriting texts 
have almost invariably been written for the use of students, and Mr. Crooks is 
to be thanked for his ettort to assist the teacher directly and the student indirectly. 
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The book requires and deserves very careful reading, and it should give rise to 
much thought and some controversy. This is all to the good, since it is inadvisable 
that a text book should tend to stereotype teaching methods to such an extent 
that individuality in method is stifled. 

For some years now, there has been a considerable change for the better in the 
teaching of typewriting. The change has been gradual — ^too gradual. Even 
to-day there are many teachers who have not been converted to " touch methods,, 
and there are others who, while professing conversion, have misunderstood what 
is implied in the method, and have not, in reality, been teaching it. To all such 
the book is commended with the hope that reading will be followed by a whole- 
hearted attempt to experiment along the lines suggested. When this is done 
there can hardly be any doubt as to the result. 

The course as outlined appears to be well conceived and most chapters are full 
of " meat." The most praiseworthy features appear to be the \vriter's insistence 
upon a good mastery of the keyboard before students proceed to documentaiyr 
work or to letter writing, and the separation of the subject, particulaily in the 
early stages, from the teaching of office routine. At any time this last-named 
subject is of very questionable utility in schools, and in any case it should not be 
associated with the teaching of elementary typewriting. The slow rate of progress 
of many students is undoubtedly due to the non-observance of these principles 
enunciated by Mr. Crooks, coupled with a natural desire on the part of the student 
to get on to something more showy than mere keyboard drill. 

The book should help teachers to realise that the touch method has not only 
been justified by experience, but that the days of the " sight " method are numbered. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetings. 

January 16. — Professor Charles R. Darling, A.R.C.Sc.l., F.I.C. " The 
Domestic Smoke Problem- -Practical Solution." 

January 23. — Sir Henry A. Miers, F.R.S., " Museums and Education." The 
Right Hon. the Earl of Crawford and Balcarres, K.T., P.C., LL.D., F.R.S., 
P.S.A., will preside. 

January 30. — George Flf:tcher, " The Shannon Scheme and its Economic 
Consequences." 

February 6.- Sir J. Alfred Ewing, K.C.B., M.A., LL.D., D. Sc., F.R.S.. 
M.Inst.C.E., " The Vibrations of Railway Bridges : an Example of Co-operative 
Research." (Trueman Wood Lecture). Sir George Sutton, Bart., Chairman 
of Council, will preside. 

February 13. — Cecil Hooper, F.L.S,, " The Pollination of Fruit Blossoms 
and their Insect Visitors." 

February 27. — A. F. Suter, " Resins." 

March 20. — Professor A. E. Richardson, F.R.I.B.A., "Modern English 
Architecture." 

April io. — G. H. Nash, C.B.E,, European Chief Engineer, International Standard 
Electric Corporation, " A Brief Review of Speech Communication by Electric 
Methods." 
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Dates to be hereafter announced : — 

James Morton (of Morton Sundour Fabrics, Ltd.), “ History of the Development 
of Fast-Dyeing and Dyes.’’ 

Sir Gerald Bellhouse, C.B.E., H.M. Chief Inspector of Factories, Home 
Office, ** Safety in Factories.” 

J. F. Crowley, D.Sc., B.A., M.I.E.E., ” Recent Developments in Vegetable 
Oil Extraction.” 

Lady Inglefield, ” Lace.” 

Indian Section. 

Friday afternoons, at 4.30 o’clock. 

February 8. — Captain E. J. Headlam, C.S.I., C.M.G., D.S.O., R.I.M., ” The 
History of the Indian Marine.” Vice-Admiral Sir Herbert W. Richmond, 
K.C.B., win preside. 

March 8. — W. H. Moreland, C.S.I., C.I.E., ” The Report of the Royal Com- 
mission on Indian Agriculture from the Historical Standpoint.” 

April 12. — A. T. Cooper, M.Inst.C.E., M.Cons.E , ” Recent Electrical Develop- 
ments in India.” 

May 10. — P. Johnston-Saint, M.A., F.R.S.E., Secretar}^ of the Wellcome 
Historical Medical Museum, ” An Outline of the History of Medicine in India.” 
(Sir George Bird wood Memorial Lecture). 

Cantor Lectures. 

Monday evenings, at 8 o’clock. 

C. H. Lander, C.B.E., D.Sc., M.Inst.C.E.. F.Inst.P., Director of Fuel Research, 
Department of Scientific and Industrial Research, ' The Treatment of Coal.” 
Three Lectures: January 21, 28 and February 4. 

Lecture I. — The Use of Coal in its Raw State. Historical introduction — 
Production and distribution — Sampling and analysis - Efficiency of utilisation 
— -Steam raising— Ihilvcrisedfuel — Furnaces and process work Domestic heat 
production. 

Lecture 11. — High Temperature Carbonisation Processes and C oke 
Treatment. — Gas manufacture— Purification . blending and sizing- Steaming 
— Oil injection Total gasification. 

Lecture III. Low Temperature Carbonisaiion — Liquefaction or 
Coal. — Low temperature carbonisation — Internal and External heating — 
Hydrogenation process—Syntlutic prcx^esses — Combustion of oil. 

Sir E. Denison Ross. C.LE., Ph.D., ” Nomadic Movements in Asia.” l our 
Lectures: April 13, 21 , 29, and May 6. 

Shaw Lectures. 

Monday evenings, at 8 o’clock. 

Sir Thomas Morrison Legge, C.B.E., M.D,, Senior Medical Inspector of Factories 
1808-1927, ” Thirty Years’ Experience of Industrial Maladies.” 

Three lectures: February 18, 25, and March 4. 

Lecture I. — The ” Looks ” of the People. 

Lecture II.— -1 wen ty -five Years’ Experience of the Notification of Industrial 
Diseases. 

Lecture HI. — Twenty Years’ Experience of Compensation for Industrial 
Diseases. 
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MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, January 7 Architects, Royal Institute of 
British, 9, Conduit Street, W, 8 p.m. Dr. Oscar 
Faber, “ The Expansion and Contraction of Building 
Materials due to Tern 'erature, Humidity, Stress and 
Plastic Yield." Award of Prizes and Studentshi s. 

Chemical Industry, Society of, Burlington House W. 
8 p.m. Mr. J. Ivon Graham, "The Action of 
Hydrogen upon Coal." (Joint Meeting with Fuel 
Section). 

Electrical Engineers, Institution of, at the Univemity, 
Liverfool. 7 p.m. Mr. W. B. Woodhouse, " Over- 
head Electric Lines." 

Geographical Society, at the Aeolian Hall, New Bond 
Street, W. 8.30 p.m. Mr. C. H. Karius, " The First 
Crossing from the Fly River to the Scpik, New Guinea." 

Surveyoi's* Institution, 12, Great George Street, S.W. 
8 p.m. 

Swiney Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.iu. Dr. R. Campbell, 
" Mountains and their Origin. Lecture 11 . — Moun- 
tains of Accumulation." 

Victoria institute, at the Central Fall, Westminster, 
S.W. 4. o p.m. Dr. v . . T ell Dawson, " Iho l.ebrew 
Calendar and rime Periods." 

Tuesday, January 8. .Automobile Engineers, Institution 
of, at the Royal Society of Arts, Adelphi, W.C, 7.45 
p.m. Dr. F. W. Lanchester, " Coil Ignition.” 

Civil Engineers, Institution of, Great George Street, 
S.W. 6 p.m. Mr. T. P. M. Somers, " George the 
Fifth Bridge, Glasg ow." 

Electrical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7 p.m. Mr. j. L. Carr, " Recent 
Developments in Electricity Meters, with particular 
reference to those for s ecial purroses." 

At the Roval Technical College, Glasgow. 7.30 p.m. 

Marine Engineers, Institute of, 85-88, The Minories, 
E. (j.3o p.m, Mr, J. Calderwood, "The Diesel 
Engine for Passenger Shi* s and Fast Cargo Liners.” 

North East Coast Institution of Engineers and Ship- 
biiilders, at Cleveland Institution, Middlesbrough. 

7.30 p.m. Informal discussion on a Shipbuilding 
Subject, opened by Mr. W. T. Butterwick. 

Petroleum Technologists, nstitution of, at the Royal 
Society of .‘rts, /delphi, v' .t . 5.30 p.m. Mr. W. 
H. Fordham, " Geopuysical Sun^eying." 

Physical Society and Optical Society, at the Imperial 
College of Science and Technology, South Kensington, 
S.W. 8 p.m. Prof. F. L. Hopwood, " Experiments 
with High Frequency Sound Waves." 

Quekett Microscoj ical Club, ii, Chandos Street, W, 

7.30 p.m. Mr. W. N. Edwards, " Microscopical 
Study of Fossil Plants.” 

Royal Institution, 21, Albemarle Street, W. 3 p.ra. 
Mr. Alexander Wood, ** Sound Waves and their Dses. 
How Sounds are Recorded and Reproduced." 
[Lecture VI). 

Transport, Institute of, at the University, Bristol. 5.40 
p.m. Mr. M. A met Robinson, “ Coastal Liner 
Services." 

At 200, Buchanan Street, Glasgow. 7.30 p.m. Mr. 
R. F. Smith, " Co-ordination." 

Wednesday, January 9. .Civil Engineers, Institution of. 
Great George Street, S.W, 6, 30 p.m, Mr, Archibald 
Page, “ The Development of the Generation and 
Distribution of Electric Power in the British Isles." 

Fuel, Institute of, at Burlington House, W. 6 p.m. 
Mr. H, A. S. Gothard, " The Anrlication of Pulverised 
Fuel Firing for Lancashire Boilers." 

Geological Society, Burlington House, W. 5.3^0 p.m. 
Prof. Dr. O. T. Jones, "The History of the Yellow- 
stone Cafion, Yellowstone National Park, U.S.A." 

Metals, Institute of, at Thomas' Caf6, High Street. 
Swansea. 7 p.m, Mr. G, E. K. Blythe , " l^Ivcrisea 
Coal in Metallurgy." 


Physical Society and Optical Society, at the Imperial 
College of Science and Technology, South Kensington, 
S.W. 8 p.m. Mr. Conrad Beck, " Lenses." 

Swiney Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. Robert Campbell, 
" Mountains and their Oripin." LecUire HI. 
" Mountains of Accumulation." [Continued). 
United Service Institution, Whitehall, S.W . 3 p.m. Mr. 

E. J. Foley, C.B. "The Board of Trade and the 
Fighting Services." 

Wireless Technology, Institute of, at the Engineers' 
Club, Coventry' Street, W. 7 p.m. Mr. J. Prie- 
chen fried , " Picture Transmission.” 


Thursday, January 10. .Aeronautical Society, at the 
Royal Society of Arts, Adel )hi, W.C, t>. o p.m. Prof, 
B. ivielvill- ones, " The Performance of the Streamline- 
Aeroplane." 

Electrical Engineers, Institution of, Savoy Place, W.C. 
0 p.m. Capt. J. M. Donaldson, and Ca t. J . G. Hines, 
" A Study of the Future Develo m?.nt of Demand 
and the Economic Selection, Provision and Layout of 
Plant, as illustrated by Tele hone Svstems on the 
one hand and Power Systems on the other.” 

At University College, Dundee. 7.30 p.m. Mr. W. 
M. Mackay, *' Static Rectifiers.’’ 

Historical Society, Roval, 22, Russell Square, W.C. 5 
p.m. Prof. Dr. B. H. Putnam, " The Transformation 
of the Keer>ers of the Peace into the Justices of the 
Peace (1327-1380)." 

Mechanical Engineers, Institution of, at the Royal 
Technical College, Glasgow. 7 30 p.m. Prof. Dr. 
A. L. Mellanby, “ The Essentials of Engineering 
Education." 

At the Enyineers’ Club, Manchester. 7.15 p.m. Mr. 
W. J. Keilv, “ Shoe-Makintr Machinery." 

Metals, Institute of. at 83, Pall Mall, S.W, 7.30 p.m. 
Mr. H. C. Lancaster, " The Lead industry.” 

Oil and Colour Chemists’ .Association, at 30, Russell 
Square, W.C. 7.30 p.m. Mr. B. Cam.>bell, " Nitro- 
cellulose Lacquers," 

Physical Society and Optical Society, at the Irnnerial 
College of Science and Technolo.;)', South Kensington, 
S.W. 8 p.m. Mr. A, J. Bull, " Some Colour Problems 
in Photo-Engraving." 

Refrigeration, British ^'ssocuationof, at the nstitution of 
Mechanical engineers ' Storey’s ate, S. v . 5. to p.m. 
Mr. G. vV. Daniels, " Some Possible Developments 
in Ma ine Refrigerat on." 

Victoria and Albert Museum, South Kensington, S.V\'. 

5.30 p.m. Prof. Dr. W. Martin, " Jan Steen." 

Friday, January ii . .Astronomical Society, Burlington 
House, W. 5 p.m, 

Chemical ndustry, Societv of, at the Roval Society of 
Arts, Adelphi, W.C. 8 p.m. Meeting of the t hemical 
Engineering Group. 

Malacological Society, at University College, Gower 
Street, W.C, 0 p.m. 

North-East Coast Institution of Enirineers and Ship- 
builders, at the Mining Institute, Newcastle-on-Tyne. 
(> p.m. "The Rational Utilization of Coal." (i> 
Mr. W. J. Drummond, " Coal Used in its Raw State," 
(2) Dr. W. T. K. Braunbolz, " Fuels obtained by the 
Treatment of Coal." 

Oil and Colour Chemists’ Association, at Milton Hall, 
Deansgate, Manchester, 7.30 p.m. Dr. J. J. Fox, 
" The Examination of Paints.’’ 

Philological Society, at University College, Gower 
Street, W.C. 5.30 p.m. Mr. L. C. Wharton, " Dialect 
Developments." 

Swiney Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. Robert CainnbeU, 
" Mountains and their Ori-in." Lecture IV. "Struc- 
tures of Folded Mountains." 

Transport, Institute of, at the Y.M.C.A. Hall, Newcastle- 
on-Tyne. 7,30 p.m. Mr. J. McDougall, " Canvassing 
as an Adjunct to Trade." 
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THE MODERN WELDLESS STEEL TUBE. 


HOW IT HAS INTRODUCED A NEW PHASE OF MANUFACTURING. 

In these days of keen competition, more than ever before, it is important that 
engineers and manufacturers should be fully informed as to developments in 
methods of manufacture ; but now and again we find the adaptability of certain 
processes so rapidly encroaching upon established practice that many opportunities 
are lost before advantage is taken of the new conditions. 

Such is the position of the weldless steel tube to-day. Manufacturers are so 
accustomed to look upon it merely as a “ tube in the accepted sense of the word, 
that they have not fully realised the possibilities of tube drawing processes in 
otlier directions. 

The modern weldless steel tube is a very difierent thing from its prototype of a 
few years ago. It represents a method of manipulating steel into almost every 
conceivable shape. In one particular mill no less than 800 diflerent shapes, or 
“ Special Sections," are drawn, apart from the usual range of sizes in the round. 
Many of these special sections are used, not as “ tubes," but as structural components, 
being either cut down to specified size or manipulated into any conformation 
desired ; and the advantage of the multiplicity of shapes available is multiplied 
by the forms of manipulation that may be applied to them. They may be tapered, 
butted, bent, screwed or tapped, trapped, bulged or reduced, spun, flanged, slotted, 
domed ; brazed, welded or soldered ; plated, coppered, or galvanized. 

The importance of this highly-specialised process to engineers and manufacturers 
cannot be over-estimated — particularly as it is an economical process, productive 
of clean, well-finished work which comf)ares favourably with any other method 
of production. 

As compared with pressings and stampings, the modern weldless steel tubular 
product gives a better finish at practically the same cost. 

As against castings, tubular processes have the advantage of better surface 
and less machining, and they do not destroy the ductility of the metal. 

As a substitute for solid metal, they eliminate costly machining operations. 

For articles previously made from wood, tubular construction offers greater 
strength and durability, without added weight, and cuts out a lot of finishing work. 

The modern weldless steel tube is applicable to the requirements of hundreds 
of industries, many of which have already discovered in it a means of simplifying 
production, increasing output, reducing costs, and improving quality and finish. 
Tubular products are used in the construction of thousands of articles, and are in 
daily requisition for component parts of plant and machinery. 

The possibilities of the modern weldless steel tube are only beginning to be 
realised. The essential fact is that we have a process by which steel of all grades, 
from " low carbon " to chrome molybdenum and stainless, may be economically 
worked — a process that bids fair to revolutionize manufacture in many directions. 

illustration overleaf] 
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Some idea ot the versatility of the Cold Drawn Weldle.ss Steel Tube for general manufacturing 
purposes may be gathered from this illustration. It shows a selection from about 800 different Special 
Sections produced by one firm from stock dies. These Special Sections are adapted in \'arious ways 
to meet the requirements of many different imliistries 
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NOTICES. 

NEXT WEEK. 

Wednesday, January i6th, at 8 p.m. (Ordinary Meeting.) Professor 
Charles R. Darling, A.R.C.ScI., F.I.C., F.InstP., '*The Domestic Smoke 
Problem — a Practical Solution," Dr. Margaret Fishenden, D.Sc., F.Inst.P., 
of the P^uel Research Division, Department of Scientific and Industrial 
Research, will preside. 


DR. MANN JUVENILE LECTURES, 

The first of the two juvenile lectures annually given under the Dr. Mann 
Trust was delivered on the afternoon of Thursday, January 3rd, by Captain 
Sir Arthur Clarke, K.B.E., Elder Brother of Trinity House, on the subject 
of" Ships." 

Sir George Sutton, Bt., Chairman of Council, presided 
In this lecture Captain Sir Arthur Clarke related the story of the ship and 
the sailor from Noah’s Ark down to the present time. His story, told in 
breezy style, was woven round the various types of ships which succeeded 
(*ach other down the centuries, and the sailors who fought and traded in them — 
the coracle of the ancient Britons, very similar to that used on the West Coast 
of Ireland to-day, the Roman galley — a type which survived in the 
Mediterranean well into the age of steam — ^the ships of the Norsemen, and the 
vSaxon ships built by King Alfred to fight them at Charmouth and elsewhere, 
the carrack of the 15th and the galleon of the i6th century, the Spanish 
Armada, the sea-fights of Blake and Van Tromp in the 17th century, the 
Barbary corsairs, the broad-side ship of the line and frigate of the i8th century, 
and finally the age of steam culminating in such leviathans as the Muuretania 
and Royal Oak, Sir Arthur Clarke, who began his sea service in the East 
Indiaman " Geraldine Paget " in 187a, added a personal touch to a most 
interesting lecture by illustrating some of .his remarks from actual incidents 
which had occurred in the course of his long experience. 
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PROCEEDINGS OF THE SOCIETY. 

FIFTH ORDINARY MEETING. 

WKDNESDAY. DeCEMBEK 5 TH, 1928. 

The Hon. Sir Charles A. Parsons, O.M., K.C.B., LL.D., D.Sc., F.R.S., 

in the Chair. 


The followirif:!: ])apei' was read : — 

J UEi. FOR SHIPS. 

By Sir Eusiace Tennyson D’Eyncoukt, K.C.B., D.Sc., LI..D.. F.R.S. 

llie. Royal Society oi Arts having invited me in the early part of this year 
to read a paper on the subject of Fuel for Ships, T agreed to do so, as the subject 
is naturally one in which T take the greatest interest. T fear, however, that 
the present is not a very good time for dealing with the question. St*veral 
very interesting papers have recently been read, and a good many exi)eriments 
have been, and are still being, carried out with fuel for ships ; thus the matter, 
in a sense, is in the melting pot. I'herefore, at the momenl, I can only 
endeavour to ])lace before you the ])osition as it e.xists at the present stage, 
and mention some of the latest developments which have been made. 

The whole question is really one of economy for the shij) owner, and there 
are so many factors wliich ditt'er widely in the many services which ships of 
various classes perform that it is quite impossible to lay down any golden rule 
on the subject. 

J here is, 1 think, no disagreement whatever about the fact that licjiud fuel 
of one kind or another is the most convenient in every way for use on hoard 
ship. The advantages of liquid fuel are chiefly the following 

It can be easily dealt with and quickly delivered on board without any of the 
trouble, labour and^dirt, and difficulty of stowage, which is so apparent when 
taking in coal. Liquid fuel can be stowed m almost any ]>osition in the ship, 
and thus spaces which are })ractically useless for cargo or any other purposes 
can be used without difficulty for the stowage of liquid fuel. From these fuel 
bunkers, wherever they may be, it can be readily drawn and delivered, either 
to the boiler or the Diesel engine, as the case may be. 

In the early days of the stowa.ge of oil iuel in l>ulk, and its use, great appre- 
hension was felt regarding the ])ossible danger of fire ; but with the exercise 
of reasonable care in arranging the stowage and seeing that the containing 
bulkheads are oil-tight, very little risk has been experienced, and it has been 
possible to ease tlie regulations considerably regarding flash point when using 
oil in ships, owing to the general immunity from accidents which has been 
experienced in its vise. There liave indeed been very few fires in ships from 
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this cause — no more, I think, than occur owing to fires in coal bunkers ; so 
this objection was, at a very early stage in the use of oil fuel for ships, practically 
eliminated. 

On the other hand, in the case of the heavier oils, which become solidified 
by cold, in a great number of instances ships have to be provided with special 
heating arrangements to keep the oil in a liquid condition. This, of course, 
involves a certain amount of expense and weight in arranging the heating 
coils ; but there, has been no great difficulty, and the cost lias not lieen in any 
way excessive. • 

I liad the honour, in the capacity of Assessor from the Admiralty, of attending 
the Oil Fuel Commission in 1912 and 1913, which was so ably presided over 
by the late Lord Fisher. The greatest authorities came before that Commission, 
and as a result the vast advantages of oil fuel for Naval ships, as against coal 
which had hitherto been exclusive^ used, became so apparent and were so 
clearly set forth in the Report, that steps were immediately taken for the 
provision of oil storage for the navy at various fuel stations, and, practically 
from that date, every fighting ship in the Navy was arranged to bum oil instead 
of coal. Ships which were then being designed at the Admiralty to burn coal 
were altered to burn oil, and some of the older ships were converted for the 
|)urpose. It was pointed out that the ease with which oil fuel could be put 
on board and also delivered to the boilers, saved all the arduous work of coaling 
and coal trimming, and practically all the work of firing the lioilcrs, which had 
hitherto absorbed so rnucli labour in our warships. \Mien a ship returned for 
fuelling, instead of tlie crew liaving the very strenuous work of coaling against 
time, they had a rest while the oil fuel was being taken on board. They were 
thus refreshed and fit to do any work required of them when the ship put to 
sea again, ready for action. 

rhe result of the adoption of the recommendation of the Oil Fuel Commission 
no doubt had a V'Cry marked effect on the Naval Campaign of the Great War. 
Our ships were less lime in port ; they were able to maintain their speed over 
long periods to an extent which it was almost impossible to achieve with coal. 

Tt is, in fact, no exaggeration to say that but for the introduction of oil fuel 
many of the ships built for the Navy with very high ])ower and speed would 
have l)een impossible liad coal been the only fuel ; and had this been so during 
the war a much longer time would have been spent in port than was the ease 
with oil, so that virtually the numerical strength of the fleet would have been 
reduced. 

vSince the adoption of oil fuel, there has practically never been the least 
question at the Admiralty or in naval circles that liquid fuel is indispensable 
tor Naval ships. 

A further advantage of oil fuel as against coal is that, as I need hardly 
mention, the calorific value of oil being considerably higher, the same weight 
of oil gives a very much greater radius of action than coal. 
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The complete adoption of oil fuel for the Navy naturally had its effect on 
the minds of those dealing with vessels of the mercantile marine ; especially 
with the high speed vessels witli large power, which required very big stalfs 
of firemen, trimmers, etc., to run them, and took a long time coaling with the 
concomitant inconveniences and time in port turning the snip round. A 
good many of the Atlantic liners were accordingly converted to oil fuel, and 
new ships were designed to bum oil fuel. For the slower class of boat- - tramps 
and tlie like - it was generally found not economical to adopt oil fuel for raising 
steam, the extra price of the oil exceeding the saving wiiich could be made 
hv reduction of the crew and the time saved in turning the vessel round. This 
latter is only a comparatively small percentage of the total time occupied by 
the usual long round voyage of the cargo-carrying vessel. 

These advantages of oil fuel no doubt so impressed all concerned, whether 
engineers, shipbuilders, or slii]^ owners, that when the Diesel engine became a 
practical engineering proposition and they found that it only required about 
half tlie amount of oil that an ordinary steam engine required when burning 
oil for steam raising, the tendency was for eveiryone immediately to look to 
the Diesel for tlie great improvements in econom\^ which would result. This 
development in the use of the internal combustion engine is reflected in tin* 
record book of Lloyd’s Register. 1 'he latest edition gives the following figures, 
viz.: — 

In July, 1919, there were qi2 motor ships with total gross tonnagt' of 752,000 
tons. 

In July, 1928, there were 2,933 vessels with total gross tonnage of 5,432,000 

tons, whilst during the same period vessels fitted foi* burning oil fuel- as 

recorded in Lloyd's Register record book — increased from 5,336,000 tons 
to 19,053,000 tons. A large number of the ships built during the last ten 
years were oil tankers the totals of which increased from 2,929,000 tons in 
July, 1919, to 6,620,000 in July, 1928. These figures shew the enormous 
increase in the amount of oil used for various purposes, which is now carried 
in bulk. 

The result of all this is the present terrible state of the coal trade in this 
countryx Not only are we losing the money on our largest export- coal — but 
money is going out of the country to buy oil fuel, which, generally speaking, 
comes from non-British countries ; and there is as a result an enormous 
increase in unemployment in this country. 

That this is widely realised is now clear ; and I may quote some remarks 
made recently by the Chainnan of the Buenos Ayres Western Railway, which 
are typical of what is happening throughout the world. At a meeting of the 
company, held on the 23rd October, 1928, he said : — 

“ From the point of view of our coalfields at home I am sorry to have to 
report that very satisfactory progress is being made with the development 
of our oilfield in the Argentine. We consumed last year in our own locomotives 
and power house our one-third share of the production available. Moreover, 



I r, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 213 

j)etrol is now Ixung made on onr field, and Diesel oil can, of course, l>e produced, 
so that we have at hand the prime elements for the l.)iesel and j,)etrol eitgines 
that we foresee will be required by us, not only on the railway, but on the roads 
and oven in the air. in the future/' 

Here is another of onr markets for coal disappearing, and as I have ahead}' 
-aid, this is only one example of what is happening far and wide. 

From all this it is abundantly clear that no stone must be left unturned to 
rind every possible use and market for our coal, and we must certainly use it 
as a fuel as far as it is economically possible to do so in all British-owned 
machinery, including our ships. Unfortunately, a great deal of time has been 
lost in bringing this aspect before all concerned. So struck was everybody 
hy the economy of the Diesel engine, that early in 1925- - that is, about four 
\'ears ago — Sir Fortescue Flannery said in a paper he read in this hall, that lie 
believed the use of Diesel machinery for navigation would become so common 
that only for special piirposc^s would the steam engine be able to hold its place 
This statement was quoted about three months later by Sir John Biles, at a 
meeting of the Naval Architects in April, 1925, and he proceeded in a most 
mteresting paper to sliew tliat with the prices then holding (which still aj>prox~ 
unately hold good to-day) a vessel with the latest type of steam turbine with 
fiiglier pressure and ttunperatnre could be run more economically with coal 
fhan a vessel witli a corresponding Diesel machiner}' plant. The fact is, that 
since the introduction of tlie Diesel engine with its niidoul)ted economy in 
burning fuel, great im])rov^ements have been made in the economy of steam 
rurbines with siiital)](* higli pressure boilers. These improvements have been 
largely due to the work of our (diairinan to-night, Sir Charles ICirsons. I 
think if shi]) owners had realised the extent to which these improvements 
had been carried, man}’' of them wmuld not have decided upon Diesel machiner}* 
without more tliouglit. This being the case, in view of tlie serious positioji 
our greatest (‘Xj)ort industry, it would seem to be a patriotic duty for all 
who can do .so to enquire fully into tlie j)ossi bill ties of using coal rather tlian 
oil in their sliijis. Tlie engineers and shipbuilders in this countiy are. I think, 
doing everything possible in this direction ; and it is necessary to liave the full 
( o-operation of ship owners and coal owners and the blessing -if nothing 
lurtlier — of the (Government, to helj) such a good cause and to restore as soon 
and as far as possible the prosperity in the most inqiortant of our export trades 

All these points were brought out at a recent X^'orld Fuel ( onference ; luu 
Mich a flood of information was forthcoming thereat, that it to some extent acted 
is a smoke-screen and made it diflicult for the ordinary man to see the wood 
tor the trees ; but, as has been pointed out by Sir John Biles and others, even 
It present, with the means at onr disposal, coal can be used as a fuel for ships 
m many cases with greater economy than oil, when burnt in the most economical 
^vay. There still remains, of course, the great advantage in all ships which 
accrues from the use of liquid fuel as against solid. Jt would be impossibh* 
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in this paper to go into all that had been done by the Fuel Research Board and 
other investigators in regard to coal and other fuels, whether in the laboratory 
or on the larger practical experimental scale. In a recent report made by the 
Fuel Research Board it was stated that even if the low temperature carbonisa- 
tion of coal could be made entirely successful, it could not be expected to 
supply suitable oil in sufficient quantity to make this country' independent of 
oil imported from overseas. It appears, therefore, that we are left with the 
necessity of as far as possible using coal in its solid form ; and reducing to a 
minimum, not only the first cost, but also the cost of conveying it to the 
furnaces, and burning it to the best advantage. 

A great deal of \’ery valuable experimental work both in the laboratory 
and on a large scale has been done in this direction. Reference must therefore 
first be made to the use of mechanical stoking appliances. These naturally 
make for the economical use of coal, reducing the stokehold personnel to a 
very small number compared with the old method of firing the boilers. The 
coal must also be jilaced on board by the most efficient methods of trans}>ort. 
A good deal more has been done abroad than in this country in the way of 
trans])orting coal to the ports. Greater use is made of conveyors, with the 
result that* coal is much more quickly dealt with in many foreign ports than 
it is in this country. This point, it appears, should be specially taken up by 
the coal owmers and shij)j)ers in order that the reproach one often hears that 
ships can be coaled inucli more quickly in, say, Dutch i)orts, than in oiir owri 
East Coast ])orts, may be removed. 

As small coal is necessary, either for \rse with mechanical stoking in the 
boilers or for pulverising ])urposes, plant can be s]>ecially dex^eloped, as has 
been indicated in recent [tapers, by which coal can be ptmiped along pipes into 
bunkers much in the same manner as oil is put on l)oard. iiiis method has 
already been carried out successfully on land w ith }>neumatic plant, and lends 
itself to developunent for u.se in connection with the coaling of ships. With 
such arrangements and with the adoption of mechanical stokers, which are 
already being successfully used at sea, a great deal f)l the man-handling of 
coal is done away with ; and the number of men required in the stokeholds 
with good mechanical stoking aj)pliances is reduced nearly to that prevailing 
\vith oil fuel boilers. 

In shij)s recently built for the Caiuidian Pacific Steainshi]) C'ompany these 
mechanical stoking appliances are functioning very satisfactorily, and 1 under- 
stand the owners are very satisfied with the results they are obtaining, both 
in economy and general convenience. In these vessels boilers are of the 
water-tube type, some of the ships being fitted by Messrs. Yarrow^ & Co., and 
others by Messrs. Babcock & Wilcox. The boilers have a pressure of 250-lbs. 
and are fitted with .superheaters. I believe that Mr. Johnson, the owners’ 
General Superintending Engineer, is hoping to publish more information 
about this matter in the near future ; so that I cannot say very much more 
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in connection therewith at present. In some of the Canadian Pacific passenger 
ships higher pressures up to 350-lbs. have been used. 

A further approximation to the use of liquid fuel in ships is made l^y the 
pulverisation of coal. 1'his development, as you know, though still to some 
extent in the experimental stage, has recently made great advances. A very 
interesting paper on this subject was read before the Institution of Na\'al 
Architects in July, 1927, by Engineer-Captain Brand, R.A.N. Captain Brand 
gave a great deal of information in his paper explaining the nature of various 
experiments carried out, and especially those made by the Naval Board in 
Australia. In the official report of the supervising officers it was stated that 
they considered the following points had been proved 

(1) That powdered fuel can be burnt satisfactorily as compared with other 
fuels for warship purposes. 

(2) That it can be conve3’ed continuou.siy and efficiently from a ship’s 
l.)uiiker to a furnace, and the combustion and smoke production regulati'd as 
easily as with oil fuel. 

(3) That fuel can be deli\'ered into the bunkers ea.sily and efficiently. 

(4) The corive^dng machinerv, fuel supply, etc., can be installed at com- 
paratively low cost, without undue loss of power or excessive weight. 

In these experiments and in the methods advocated by Captain Brand, 
the proposal is to carry powdered fuel in bulk in the ship's bunkers ; thus 
doing away with the pld^Trising plant working on board- some form of winch 
is othenvise necessary in connection with the use of powdered fiiel. 

In the adoption of such a .system there is first of all the question of daiiger 
of explosion when })oudered fuel is used in this manner, and Captain Brand 
proposes to eliminate this danger by the introduction of inert gases from the 
funnel, thus guarding against the existence of an explosive mixture. I cannot 
lielp thinking that there will i)e great difficulty in making any such arrangement 
practicable. On the other hand, 1 am doubtful whether the danger is very 
great, and am inclined to class it with the danger bogey wLich was so prevalent 
in the minds of man}" who feared the consequences of the adoption of oil fuel ; 
and which in the end proved to be easily provided for. fhe chief objection 
to the use of j)owdered fuel in bulk appears to be the ditficulty of storage, 
involving not only arrangements in the ship’s bunkers, but also the provision 
of tanks on shore at various coaling stations ; with .special provision in both 
t'ases to keep the powdered fuel absolutely dry. 'This provision woidd involve 
an enormous outlay and take a long time to establish just as the arrangements 
for oil fuel have been gradually developed wdth storage tanks at various ports 
all over the world. 

In the meantime, until we learn more about the use and storage of powdered 
fuel, 1 cannot help thinking that the most practical method of using pulverised 
coal for ships is to carry the pulverising plant on board and to ptilvense the 
coal as it is required. Various experiments have been made in this direction. 
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botli in America and in this country. You lia\a^ all probably read about the 
experimental plant fitted in the Mercer under the supervision of the U.S.A. 
Shi])piiig Board. A great deal was learnt from this ; but it all shewed that a 
good deal has yet to l)e done to make the arrangement tlioroiighly successful. 
I think, however, that the experiments carried out in the Mercer were perhajis 
most useful as an object lesson to those interested in the use of coal. America 
is ])ractically the liome of oil fuel, and if they had no coal at all, oil is available 
in unlimited quantities, at comparatively low prices, for fuelling ships. In 
spite of this, the Americans saw lit to spend large sums experimenting on the 
new use of coal as a fuel for sliips, although the export of coal is not by any 
means a vital matter in the trade conditions of the ILS.A. On the other hand, 
although the matter is a vital one to tins country, no ex])erimenting on a 
big scale and with the assistance ol the Cxo\ ernment has yet been made in 
the same direction here. At th(‘ present time in this country the greatest 
advance made in tfie use of ]X)wdered fuel has been carried out entirely b} 
private enterprise. Se\'eral engineering firms Ivciye done a great deal of pioneer 
work in connection Avith th(‘ use of jiowdered fuel, involving experiments 
witli burners, pulverising plant . witli lioilers, and with distributors. These 
include experiments liy Messrs. arrow tV (’o., Messrs. J:^al)cock 6: Wilcox, 
and Messrs. Clarke, Chapman & Co The last-named firm seems to have gon(^ 
a long w'ay towards [)erfecting burners and pulverising ])lant. and have; been 
t:xperimenting for quite a number of years, fhe bulk of tlte work done here 
hitlierto has been w'ith land installations ; and a great number of })ul\x'rising 
plants arc‘ now' in use in land boilers, in collieries and otlier works, giving most 
satisfactory results. Low' grade coal of small \'alue, costing often less than 
I os. per ton, is being jutU'erised and used most efficiently and economically 
for power plants. Based on these |)ractical results, experience with land 
plants has been used to produce pulverising arrangements fitted to marine 
Ixxilers, which sliovv veiy' great }>romise. I'he lirst mariiK^ plant actually fitted 
was in a cargo vessel of the Blue Star Jane, tlie Sfuarl Star. One of the four 
furnace, single-ended boilers was adapted w ith a “resolutor” mill and '‘Woode- 
son ” burners, and was in continuous use tbroughout the voyage to the River 
l^late and l)ack. The ex}X:irirnental installation gave .such excellent results 
in service, and the Blue Star Jane were so satisfied that they ordered the 
conversion of the double-ended boilers for jiulverised fuel ; and I understand 
it is their intention to ado]>t similar amingements in one of their passenger 
liners. 

There ha\x" bet^ii many difiiculties to overcome in the use of pow'dered fuel. 
First of all, a suitable burner had to be designed, and Messrs. Y'arrow & Co., 
Messrs. Clarke, Cliapman S' Co., and others have develo])ed very satisfactory' 
ones, I do not propose to go into details of the various burners — Peabody, 
l^uell, etc. The same experimenting and researcli had to be done in connection 
with oil burners before a suitable type w^as develo])ed, but the difiiculties were 
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all overcome, and apparently the same measure of success has been reached 
with jx)wdered fuel burners. To burn powdered fuel satisfactorily it is necessary 
to have it in a complete state of turlmlence in the furnaces and to have a flame 
wliicli is not too long. This result has been achieved with recent burners, 
and the Clarke, ('hapman Patent Burner can be seem at work in their experi- 
mental marine boiler at Gateshead. 

Last spring, ])efore the Liveq^ool Engineering Society, Mr. W. E. Woode.son, 
II Sc-, r*f Messrs. Clarke, Chapman Ov Co., read a paper on Pulverised Fuel 
ior General and Marin(‘ Purposes." Phis ga\ (^ a very good and clear account 
of the w(.)rk whicli has been carried out in the development of Messrs. (’lark(c 
( hapman ’s Pulverising Idant, and T would ('ominend this ])aper to the attention 
of anyone interested in the subject, as well as the earlier |)aper by ('aptain 
Brand. Mr. \\'oodeson de.scribes th(‘ experiments made for marine boilers 
as gradually develo])ed from the u.se of tlunr ]>lant with land boilers. Me also 
describes the various hurners and slu vvs how arrangtmients have been made 
lo reduce the length of the flam</ to the proportions recpiired f()r success in 
marine installations. He gives the cost of pulverising, which re(juires about 
1 4-K. W. per ton of coal puh erised ])er hour ; the cost of re|)airs to the ])ulveriser 
Itself varying from 2d. to ])er ton. according to the quality of coal used. 
In their pulveriser the wearing ])arts of tlu‘ macliirie are (easily accessible and 
can be readily renew^ed. 1 certainly think th<' arrangfaneiu for puh tTising 
m their so-called Resolutor machine which is l>rought about l>y inpiact- is 
simpler and cheaper than that which has been generally used in America, by 
rotating l)alls in the pulveriser. 

In the latest machines various kinds of coal may be used- irorn a good, 
down to a v(-r\^ ])oor quality and the coal may ha\a‘ a considerable amount 
of moisture in it, amounting to as much as 10 per cent, or (‘ven more, and can 
l)e dealt with in the ])ulveriser. Very great fmem‘ss of ])ulveri.sing can be 
achieved, this being a ^ (tv important point, in order to get the most perlect 
combustion. 

There is, 1 tliink, a. great deal still to be done in the matter of coping \vith 
the ash re.sulting from the burning of pulverised fuel, I)vit all these ])oints are 
b(dng thrashed out by the boiler-makers, especially Messrs. Balx'oek Cv Mdlcox, 
Mho are devoting much attention to the sulqect. 

Finally, there is tlie qiu'stion of the entire cost of the arrangement. 1 am 
liaxtuently asked by .ship owners, especiall}^ in connection with tankers and 
cargo l)oats, whether in my opinion they should adoj)t Diesel or steam engines. 

1 he question always involves a long investigation into the particular ser\ ice 
h>r wdiich the ship is intended, and the price for the necessary fuel at the different 
ports or terminals at which the vessel is to call. I may perhaps say that in 
a. good many instances of late a decision has been given in favour of steam 
Mdien originally a Diesel engine had been contemplated. There iiave, on 
on the other hand, been cases where a Diesel instead of a steam engine has 
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been installed, which shews that the question is one which cannot be settled 
easily or in an off-hand manner. 

With the use of coal in powdered form we have a fuel which in its use and 
action very nearly approximates to oil. It can be used in suitable water- 
tube boilers as well as in the Scotch boiler, and can further be adopted for 
high ])ressure boilers with high temperatures and the greater resulting economy. 

No doubt great improvements will be made in boilers specially designed for 
the purpose — perhap)s with water-cooled walls for the combustion chamber — 
and as these improva‘ments develop, I look for considerably greater economy 
with the use of sto^ain and high pressure turbines, with ])owdered coal as the 
fuel, than is given in his |)apers by Sir John Biles. 

In ad\^ocating tlie use of steam as against the Diesel engine, and the economy 
of coal versus oil. it seems to me that in the comparison he gives Sir John has 
taken a rather high price for coal. His figures shew that a high pressure 
steam outfit is more economical over a vmyage of a little more than 14,000 
miles in length. If a lower figure is taken for the price of coal — and I see no 
reason why it should not be, especially with the use of powdered fuel -its 
advantages are still more i)ronounced, and make for a still longer voyage or a 
greater saving in running costs. 

It may be objected that the pulverising ]>lant on board takes uj) valuable 
space in the ship, and this is certainly tnuj. d'he question of stowage of coal, 
whetlier for meclninical stokers or for pulverising, calls for a good deal of 
L:onsideration, and there is room for improvement. It is necessary in ever}' 
case to have a ready-us(i bunker in a position immediately over the stokehold ; 
and llu* coal from the main bunkers has to be conveyed to this ready -use 
i)unker. I believe, however, that it is j)ossible to so design a ship that the 
i\iain hunkers can l)e made much more self-trimming towards the ready-use 
hunker than has generally been done hitherto. In this connection proposals 
liavai been made in the case of certain ships in the U.S.A., and 1 believe the 
question has received consideration in some designs in this country ; hut 1 
do not think miicli has been done in this direction up to tlie present. Of 
course, such bunkers occn]:>y valuable space, but if tiie ship is designed with 
this point in view at tlie start, the advantages to be gained are sufficient to 
warrant the use of some of the space so required. On the other hand, tliere 
is no reason why water-tube boilers should not be increased in siztt - as has Ix^en 
done in the case of oil fuel- - so tiiat the number of boilers recpiired may be 
reduced and the loss of s])ace thus regained, and thereby the adverse economical 
point of valuable space been taken up can be largely removed. 

To sum up the whole situatioji, there is no question about the convenience 
or efficiency which can be assured with the use of oil ; the great objection being 
the high cost. If the ratio of cost of coal to that of oil fuel remains as at present, 
or even il oil costs somewhat less, it is thought that with the improyements 
which are being rapidly made to use coal and steam in the most economical 
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lUtinner. there is no reason why it should not be found that it is as unwise 
tjconomically for British ship owners to arrange for their ordinary cargo ships 
to burn oil imported from Texas or the Persian Gulf, as it would be for American 
ship owners to insist on coal for a line of vessels plying from California or the 
Gulf of Mexico. 

In order to develop the use of coal for ordinary British cargo boats, the 
transport and conv^eyance of coal to the furnace must as nearly as possible be 
accomplished in a similar way to that which is done with oil fuel, so as to 
reduce labour costs to a minimum. This can best be done, first by the use 
of small coal and mechanical stokers ; and a still further advance will be made 
if the use of powdered fuel can become thoroughly practicable. For tlie latter, 
the object must be to arrive at such an arrangement combining, in a suitable 
water-tube boiler, burners and combustion chamber which can deal with any 
ordinar}^ type and condition of coal, so that the owner may feel confident 
that his vessel can successfully operate with bunker coals obtained at any of 
the ordinary’' coaling stations throughout the world. 


DISCUSSION. 

Tfii: Cn vUviMAN said that at the present time a survey of the whole situation 
was e.vf.eedingly important. In eleetrical generating stations throughout the \vorlcl 
there were very tew Diesel engines of over one thousand horse-power, the only 
rxeey>tion, to his knowledge, Iteing one of 15,000 kilowatt capacity in Hamburg. 
I'he ob\’ious question arose what difference existed in the conditions on ]>oard sliip, 
and on land, which acted favourably or unfavourably in the comparison between 
tlu* steam engine and tint oil engine, and also between the use of coal and oil. Sir 
hu^tace d'Eyncourt dealt \erv fiillv with those and other ({uestions. 

Ihere could be no doubt, however, as to some of the conditions on board ship, 
which could be considered more favourable to Diesels than to steam, and also 
to oil as compared to coal as fuel under boilers and vice \'ersa. Sir Eustace 
d'lw ncr)nrt had dealt \ erv fully with these questions, and there seemed no dt>ubt 
that tins iiiniortant suliject required thorougii practical investigation. A great 
dc'al ol money had been .spent on low temperature carbonisation, but the develop- 
nient of the burning of coal on board ship had hitherto l)een comparatively speaking 
neglected. There was a great deal of spade work to be done as to the best metliods 
•f handling the coal on lK)ard and into the ship. 

Sir John H. Bilks, K.C.I.E., LL.D., I). Sc., said the last time lie had had an 
opportunity of speaking on the subject had beem on behalf of the Naval Architects 
and in defence of a paper which he had read as one of a series of papers on the 
matter which had been so admirably dealt with by the lecturer that e\a"ning. The 
lecturer’s judgment in the matter w^as most valuable ; his wide experience, both 
m connection with the navy and the mercantile marine, must impress one with 
the value of that opinion. 

There were always two views to be taken of a subject. Oik^ view could be 
expressed in adjectives and the other could be expressed in figures. When he 
had been lured into a discussion with the able supporters of oil and the Diesel 
engine, he had found bimself very much on the side of figures, w^hile his opponents 
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had been very much on the side of adjectives. In the matter of oil versus coal, 
he had happened to be present at a meeting at which Sir Fortescue Idannery, 
who was supported by the late Lord Bearsted, had waved the flag of oil and had 
followed it up l>y going to the funeral of the steam engine. 

The lecturer had pointed out that oil went into spaces into which coal wovdd 
not go. ['hat wa,s true, but tliat was not the end of it. One \\ anted to know what, 
it cost to carry coal in the space in which it was carried, and how much one gained 
l)y carrying oil in the space in which it was carried, and whether, even li a bigger 
shi]> had to lie made to carry thc^ coal, it was not cheaper to make that biggt'r ship 
than it was to have a smalkvr ship and carry oil in the spact's which otherwise 
could not be used, and make use of the advantage of oil in other ways. He had 
tried to work that problem out in his own paper and, rightly or wrongly, had come 
to the conclusion that steam was not altogether dead, and that the advantages 
which Sir Cliarl(\s T\'irs()n.s luul lieen alile to Imng to the assistance of steam were 
suflicient, al any rcvte, to make it not certain that it was dead. 

The lecturer liad very wisely referred to the work wliich Mr. Johnson, of the 
t'.JfK., liad done. Mr. [olmson deserved a great deal of crtHlil for the courage 
vhicli he liad displayed in undertaking that pioneer work. He was also to l)c 
congratulated on his good fortune in having got his owners to follow liim m the 
niatter. Johnson liad readied a condition with the tuiiiine in which he had been 
able to get an etpial h.p. with t\v<.)-thirds of tlie <|uanlity oil which was r<*(juirecl 
in ig 22 . The last ship w'hicli he (Sir John Biles) had had to deal with belonging 
to the C.lhK. had been a sliip with oil and tnriiines, but watli the cjcvdo]nneni 
which liad betai courageously adopted by Mr. J olmson, .Mr. Johnson ha.d lx*en able 
to take off one-third of the consumption of the oil. 'hhal was going a good deal 
towards making the unit of fuel per h.p, nearer to that of the Diesel evigiiu' ; and 
when one took into account thosc^ things which wau'c to the disadvantage of the 
Diesel - its first cost and its weight one was gcdting in actual pra( li< i‘ to the 
stale where the steam engiru* was at least (Xjual to tlu' oil engine. 

Willi regard to the statement that the Admiralty liad come to tin .rondusion 
that they had no use for coal, that was not (juite true ; (wcept for extreim* 
purpf.)ses of tlie Admiralty, namely, for obtaining tlu' hight'st possible spiked, 
oil was not iiidispen.sable. But the highe.st possible sptad w.as not needtHl all 
tiu' linuL It Avas not needed in peace. 'The Cliainnan wrmld ajifirovT' of the 
statement that a good deal of the .\dmiralty Avork might be done witli (vcd instead 
of wath oil, (‘.specially as seemed to V>e the cast‘ now, wlien Vmrners c(»idd lie put 
into Avaier- tiilic boilers, Avhich could lie used either witli oil or with pulverised 
coal. If th(‘ Admiralty could u.se in their avocaticms alternatively juilverised 
fuel and oil with the .same burner, perliaps they might sa\ (‘ a little of th(^ importation 
of oil wdnch eA’eryont* d(‘precat('d so much. 

Many years ago he had w^orked on a design in Avhich one of the conditions was 
that all tlic coal on the sliip should gravitate to the tiring station. If that condition 
of affairs w^as olitained- w herc^ the coal gravitated to thc‘ crusher or the pulveriser 
there was no more troubk; about tlie floAV of the fuel to the furnace tlian tluvre 
was in the case of oil being pumped to the furnace by the oil pump. 

The paper was an admirable summing up of the whole situation, and it wandd 
be of very grt'at use to those who were interested in the subject. 

KNtiiNKKR Captain W. (Jnyon, R.N., remarked with regard to the safety of 
powTlered fuel in ships, that the lecturer had relcrred to the question of fires. When 
oil fut‘l had been first introduced into the Navy he had happened to be the chief 
engineer of tlie first “ Dreadnought,’' which had carried 3,000 tons of coal and 1,400 
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tons of oil fuel, which they had tried to burn together. The number of fires vs ineh 
had occurred in the ship had never been published, l)iit thert^ liad certainly been 
ten serious fires, without even the captain of the ship knowing anything almnt 
them. Perhaps the audience might be rather surprised to know liow tliose fires 
liad been put out. They had been put out with powdered fuel coal dust and 
ashes damped! When hi* liad suggested to the Admiralty the introduction ot 
sand into warships for the putting out of tires, he had bi^en looki'd upon as a lunatie, 
but now nearly every ship carried a sand box in its boiler room. 'The introduction 
of powdered fuel into ships would certainly be di'layi'd until some al)solut<*]\ 
reliable method of putting out tires had been designed, 11 thi* fuel was dealt wit)) 
on board ship it was a, very ditlerent proposition ; hut if powdered fuel was goiny 
to be put direct into the bunkers, very careful jirecaut ions woidd have to !x: taki 11 
against fires, and until those precautions were perfected lu* lould not sec* iunisr’li 
liow powdered fuel was going to be introduced into ships. 

He would like to ask the Iccturiu' what amount of foreign matter was found 
m puiverised fuel at 105. a ton. He could not think it was all coal, and he thought 
it was uneconomic to })ay freiglit for somidhing which could not be burned and 
for something wliieh had no calorihc value, laiel at lo.v, a ton was liought, and 
the result was that there was a goo<l deal of tnuibh* owing to the amount of slag 
in the furnaces. 

ivM;,iNia.R. Cap'i Ai.\ HnAXO said nderence had bt't n made to the necessity ol 
lioLstering ip) the coal trade, coal being practically thi' only ]>rodnct in this conntrv' 
which was nativ e to the country and wdhch could be sold outside the coiintiA . 

( )ne would liaxc thought that tin* ( iovt'rnmimt would have seen vears ago, a-^ 
others will) had bi'cn working on the (juestion for the last fourteen tears had seiue 
wliat the coal trade of this country was coming to. However, thev had not, and 
neither had the I'oal owners, 'fhe resuscitation ol tlie coal trade was an absolute 
necessity for tlu' life i^f this country. Tlnue was also oiu* other feature which wa> 
of importance, and tliat was the resirscitation of tlu* boiler shops of the engineining 
tirms of this country. In going round the country one could not help l)cing struck 
with the disgiarity in thi* distribution of work bctwc<'n the sliops of engiiucring 
Inins according ti^ their <lesign and lay-out. 'The general introduction of tlu- 
Diesel engine had meant lug foundries and a tremendous number of machine tooD. 
with a high grade of workmanship, to tlie almost utter al)andonment of the boiler 
sluip and, to a certain extent, of the sheet iron trades. 

Sir John Biles had for many \eais been a stout sup]:)orter of steam, alwav - 
l)acking Sir ('harles l^irsons. Those* two gentlemen had iougdit the good light 
for .steam year in and year out, and thev' had lieen right. flie dav before v esterdav 
he himself had had occasion to draw up some figures for ship of 3,000 h.p. Trdong 
the ruling price for oil. and taking the absolute* (|iiotaliou of 2d. pen* ton for 
slack coal of j 3,231) B.Th.r., anel cmlinary bunker coal dclivcreMl alongside at 
J4S'. gd. per ton on that basis, anel taking the results of Sir C'harDs ^arson^’ 
work, iis to a large e’xtemt e^xempliticHi in the work of ^Ir. jolmsou, and using .Mr 
Johnson’s fignre.s of .6S lbs. of oil per shaft h.p. hour, lie hael found that the oil 
h)r that ship, including all charges, based on a consumption of 100 tons e^f baud 
lire^d coal per day, had vvorkiHl out at £223, anel the* pul\euise*d fuel, puhe’rising 
on board, taking all chargers of every description into account, me lading clisparitv 
in freight and stowage, hael worked out at £104. 

The time had passed when it would be nece.ssarv for Sir John Biles to take the 
platform on belialf of the steam engine. The stvam engine with powde‘re*el fue l. 
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high pressure steam and superheat, had arrived, except in special trades, artd 
those special trades everyone knew. 

For marine work, efforts so far made in America and in this country had used 
the direct or unit system of firing. This had entailed many difficulties in distributing 
the powdered fuel eijually between the various furnaces, thus lowering the over-all 
efficiency. In addition, the unit puTveriser was fundamentally incapable of 
maintaining an even efficiency at different rates of burning. In fact, its efficiency 
was negligible when tlie cjuantity of coal fed to the machine dropped to a. quarter 
of the designed output. Very many antomatic and mechanical distributors had 
been deesigned and testc^d at the Mare Island Navy Yard, IT.S.A., without success. 
In fact, his e xperience, and that of all other experimenters, had shown that it was 
impossible to distribute coal dust borne in an air stream equally among a number 
of pipes, whicli probaldy had slightly different bends and lengths. Many years 
ago he discarded the' direct firing for marine boilers in favour of the bin and feeder 
system ; though for water tube boilers having only one furnace he retained the 
former. It was gratifyitig to note that in a paper recentty read in Ame^rica by 
Mr. Pea bod he achocafed for marine work the bin and feeder systems, thus 
sliow’ing tliat his experience' of direct firing on the S.S. Mercer and S.S. Lingan 
liad coinerted him to an advocate of a British system of firing. With the latter, 
it wxis pos.sible to obtain an efficiency of 83 per cent, at one-sixth and 79 per cent, 
•it seven -sixte'enths of the rated boiler output. The lattc'r might be as high as 
from 7 to S lbs. evaporation pe^r scj. ft. of heating surface. 

Mu. W. Iv WooDj.sox congratulated the lecturer on bis very straightforward 
sta.toinent <.)f the facts. The lecturer had not exaggerated in any shape or form 
ifu' position with regard to pulverised coal or oil. 

With regard to Grnernmeiit assistance, British firms had not received a great 
deal of tliat. The I'nited States Shipping Board had placed ships at the disposal 
of engineers wdio desired to carry out experiments, but private firms in this countrv^ 
had had to do the work 011 their own initiative. It was very easy to criticise the 
efforts of the people engaged in the pulverised fuel industry, but it had to be remem- 
bered that the whole matter was only in its infancy as far as the actual practical 
applications of pulverised fuel were concerned. As a result of his experience 
during the past two years, he was firmly convinced that if the same relative advance 
was made in regard to ]nilveri.sed fuel in the next two or three years as had been 
made in the last two or three years, we should certainly have nothing to fear as a 
nation, llie Union Steamship Company, the Blue Star Line, and other companies, 
were naturally going thiough a period of experiment, and those companies de.served 
e very praise and encouragement from the country as a w'hole for doing so. They 
wen' really doing pioneer work, despite the fact that they were merely private 
linns. Britishers wen* of such a type that they immediately handed over any 
information they gained to all and sundry, and therefore the Blue Star Line and 
the 1 diion Steamship Company could not expect to huve the monopoly of pulverised 
luei in the future; other firms would benefit by it. That w^as wffiy he was of the 
opinion that the Ciovernment should come to their assistance to some small extent, 
so that our home supplie.s of fuel could be utilised. 

Perhaps he might be allow ed to answer the question of Captain Onyon as to 
the jo6‘. per ton coal. He had gone round in the Stuart Star from London to the 
Tyne after her last return, when she had done a comparative run. Fifty per cent, 
of her boilers had been fired with pulverised fuel and 50 per cent, with hand-fired 
fuel. The coal for puh erised fuel had been a mixture of coal at 95. 2d, a ton from 
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Northumberland with 12 per cent, volatile coal from South Wales. Part of the 
time it had been 12 per cent, volatile, and part of the time it had been all low grade 
coal. The hand-fired boilers had been shut ofi completely, and a run of two hours 
had been made on pulverised fuel. Then the pulverised fuel boilers had been 
shut down and a run of two hours had been made on hand -fired coal, which was 
of the best type. They had obtained two revolutions better results with pulverised 
fuel tlian they had with hand-fired, and during that time the liand-fired boilers 
iiacl never been cleaned which was a vtTy important point. 

K.\{iiNJU-.k Rear-Admiral W. M. Whayman, C.B., said he desired to 

])ut the problem of coal veysus oil a littk‘ more directly Ixdore the audience. One 
thing which had struck him in listening to the paper had been that the lecturer 
]nention(‘d that w'hen the Diesel engine had become a practical eugiru'caing propo- 
sition and it was found that it only retjuired about half th(' amount of oil which 
iin <^)rdinary steam engine rc^quired wlum burning oil for steam raising, the tendency 
liad be(*n for everyone immediately to look to the Diesel. The stage had already 
l>een arrived at wh(‘n it might b(‘ said that a very fair comparison l>etwa‘en the 
I >iesel engine and th<‘ steam engine was .4 lbs. of oil per shaft h.p. for the* Diesel 
and about .6 H)S. of oil per shaft h.p. for the steam machiner\-. so tfiat at present, 
three* vears after 1923, the* diffen'iice luul l)een brought down l>y 30 |>er cent. That 
was a (oniparison belwtvn the \aliie of the performances of the two methods of 
})ro|)ulsion on oil only. If one ue*nt a stt‘p further and used coal, one* was easily 
able to rt'alise that lh<* advantages which w^ere claimed for coal in st(*ain machinery 
were well within view, if not aln*a(ly proved. 

The |)oint had been stressed that if all the coal whicl) wms in the ('ountry wais 
treated with the low ternpeniture carbonisation method, and good r<*su its obtained 
m the amount of oil which wtis extracted from coal, there would not be enough to 
go round ; but if ontv the industries of tin* country could In* pre\ ail(‘d upon to 
use coal for their power supply, and let the predominant amount oil fuel which 
was oluained from tlu* coal be used for marine purposes, this count r\' might come 
\ c‘i y much nearer to tlu^ point ot b(‘ing self-supporting. 

He waiidd like to call att<*ntion to a paper which had In'en published in last 
wc'ck’s Eyigiyieer, whic h ga\'e a ver\' good rcsioiir of the experience in America, 
which (‘ndorsed the* \’icw that tin* stage had very nearly lieen rc*ached when the 
powdered fuel proposition had b(‘(‘n demonstrated to be* a working proposition. 
If it could be assumed, as it could br. that coal, in which ewer form or method it 
was burnt to juxnicle tlic steam powc*r, was at least the cajual of oil burnt in the* 
mtcunal comlnistion c'ngine, and if then inc'chanical means caaidd be introduced 
tor burning coal for steam machineiA afloat, he thought it would form a very serious 
conqx'titor t«. oil fm*! and the Dics<*l caiginc*. 

Mk. ( r.xMX ' .ham C'k vK. said he had not had anv experience* of the use; of powclercal 
tnc‘l on a shif>. but In* had seen what could be done under boilers with powdered 
fuel and with powdered fuel of n/allv a most inf(‘rior kind. He fiad se<'n the re 
tort(*d rc*sidues of a cannel (and a vi'vy poor cannel) keeping up a magnificent 
tlarne and a magniticc‘nt steam pressure in retorting work. VMicn one talked 
about powdered fuel, one had to consider what kind of powcU'ix-d fue l. He believed 
that it would not be (‘conomical to powxlcT raw coal and use it as a find. To begin 
with, the stoiage ol penvdered raw coal was a difficult and dangerous thing. Hut 
there* were other kinds of powdered fuel. There came in tlie great ciuestion of 
low tenqx'rature carl)onisation. The idea prex'alent in this country was that low 
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temperatiire carbonisation depended upon the supply of a domestic smokeless fuel. 
Tliat might be an excellent thing locally, but it Avvas inoie important to consider 
the development of a powdered fuel as a re.sidue. That meant that one could 
work with coal slaclv. In Scotland at the present day there was something lik<r 
ten million tons of slack coal produced, and it was almost impossible to get a sale 
for it. Tt <lid not re({uire much pulverising if it was put through certain retorts, 
Such oil as could be olAtained was taken off. and tlu' n^sidue was a powdered fuel 
which could b(.‘ list'd at once, Avhich Avas safe to store', u^hii h was easy to handle, 
which Avas of high cidorilic value, and which would be admirably adapted for use 
m ships. In that case a very largt' step Avould be made towards putting the c<eai 
industry upon a firmer basis. 

SiK Ku.srACE TiiXNA’sox 1 )’l^^'xcov K I . in reply, said lhat anything which 
brought before the general public the advantages whieli would accrue to the nation 
if tlie ii.se of coal could be lirought about to a. greater extent was to In* encouraged. 
For bunkers alone somc'thing like thirty million to forlN' million tons would tx* used 
annually in cargo boats, which now^ were propelled by oil. If the use of that oil 
could be transformed into llu' use. of coal it would be a huge advantage to the coal 
trade of this country and would add greatly to the employment in this countr}'. 

What was really wanted now' Avas for a ship to be l)uilt, making the f-est ust' ol 
the latest form of high pri'ssun' turbine, and the latest form of Isurners and boilers, 
which would giv(‘ the most (‘conomic results, and to try such a ship against a twin 
ship vvith Diesel 1 ‘ngines. i'hen, after a yieriod of serv i('(\ a result would In o])tained 
AV'hich all the world could set', and lu' vt'nlured to think then lhat coal aval steam 
would come back to their own. 

Sir John had accused iiiin of using loo many adjei lives, i)ut tiiat was a h-w grade 
form of verl»osity which perhaps tht' oc('asi<.)n might warrant ’ 

A liearty vote of thanks to the U'cturer concludi'd tlu met^iiug. 

Dk. (i. IF K. IFAirii., JfSe., F.Insl.i'.. slMlin,;. writer; 

tkang essentially interested in the design and ajiplieatiou of pulvens«‘d fuel 
cHjuipment to v arious types of Ixulers, I ha\ e ha,<l plea^mn; in reading tia remarlvs 
outlined in Sir Kustace’s pap(‘r relativi' to this mi'lliod of tiring. 

He <)id not deal as fully vvith lliis subject as one would hav(‘ expected, m view 
of the tremendous (U'v elo})ments which have taken plaei' in this country < hi ring 
thi' past two or tliree years. Sir Juistace’s refereiiei.* to tlu' conv'eineT)ce of oil 
fuel for ii.se on board shig) will naturally meet with approv al from many s<;,i~going 
engineers. Oil fuel is ideal in many ways for steam generation, but it is criminal 
to use it for that piirpo.se when the same result can lx- obtained fnan a much 
cheaper anrl mori* plentiful type of fuel, namely, pulverised fuel. When boiler 
c'fhciencies obtained vvitli oil have lieen duplicated with [)nlvchsed fuel liaving a 
IFT.F. cost of approximately one half of that of fiu'l oil, and duplicated m such a 
way that the operating problem has been no greater tha.n tliat of tin- oil burning 
apparatus, then it is most opportune that the niariue enginc'ers of this eountrv 
ap[)reciatt'd to the full extent the importance of tliis method of bring. Tlie 
possibility of tlie efficient, reliable and safe operation of [uilv I'rised fuel on marini' 
boiiiTs is no longer an hypothe.sis, but an estaVilished laet. dernonst rated and 
proved out uniter test conditions in various parts of this eiiimtry and ai.so under 
actual sea service conditions. 1^'or some of the marine trade routes, jnilverised 
fuel can in its present state of development be adopted with every assurance of 
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satisfactory results being obtained, but in others the application needs further 
( on si deration and experiments. Messrs. R. and If. Green and Silley Weir, Ltd., 
in conjunction with the J^uell Combustion C.'oinpany, Ltd., have carried out some 
very interesting and ver^' valuable experiments at the Falmouth dockyard. As a 
lesult of tlK.‘se experiments, they have developed a new type of burner, furnace 
front and pulverised fuel ecjuipment. Many kinds and grades of coal have l)een 
Imrnt on their plant coal sent from .India, New /ealand and various parts of the 
world — the successful burning of which has proved the flexibility of the equipment 
installed. These experiments have upset the popular fallacy among pulverised 
fuel engineers that external combustion chambers were necessary in order to 
A'.ombust efificiently pulverised fuel. Tlie combustion equipmtait perfected during 
tlie e.xperimental period is fitted flush with the boiler front ; refractories inside 
th(‘ furnace tubes have lietm greatly reduced in area, and as a result of these 
(‘xperiinents, " unknown to many engineers," the s.s. I-lororata sailed from 
t'almouth on Saturday, the 8th 1 >(‘ceml)er. witli three boilers fired with pulverised 
fuel and fitted with up-to-date equipment, which has given veiy satisfactory results, 
riiis installation, although uniijue, will be rendered absolute in the course of three 
to six months, because ol the* rapid development in design of e(]uipment 

Sir Eustace claimed adxantages for oil against coal by reason of the former's 
liigher calorific value, which are lurned into a disadvantage whtai considered from 
the: point of £ s. d. Taking a coal of 13.500 B.T.Ls and oil of nj.ooo B.T.Us, 
with a cost price of 205. and (.3 1 5.s\ respectively, we at once sec‘ that for an extra 
( alorilic intensity <>f 3.5‘>u 13.T.l^s, one has to pay hue can be 

purcliased for puh iTising purposes at a ligure much below the one cjuoted above. 

'Die ea.se of operation does not enter into the (juestion wlaMi comparing oil with 
puh'eri.sed fuel, because in many respects flu* operating problem between tlie 
two classe.s of firing is very similar and will lie more so in the near future wVien 
it wall be possible to coiiNOy pneumatically the crushed coal {taken on board in 
this form) from any biinkL'r direct to the ready use bunker. 

Flexibility and ri‘liat>ility of operation with this system has now betm proved 

out on board sliip in fact. llu‘ puherised fuel (uigineers and experts are using 

flieir best cndt.’avoiirs to imitate m every possible re.spect t]u‘ operating conditions 
i'xisting with oil tiring. W hen success has lieen ])roved lieyond doubt, the rapidity 
of growth of jiuherised fiu'l aboard ships will be most marked, h'urther, we shall 
sc*e in the very near future fhe marine Ixiiler specialh' designed for pulverised 
fuel firing witli special reg<ird to th(‘ steam raising conditions on lioard ship. 

riic application of puh erised fuel to high .speed and high pow'cr \'essels lends 
itself very well on account of its opiTating flexibility. The main question is one 
<»f cost, not only in tiu' installation of the necessary eipiipinent, whether coal 
or oil, but in the running cost of a vessel and the price of the necessary fut l during 
the voyage. 

FuKx^risewl coal exjjermients carried out in marine lioilers have proviid lieyond 
<loubt that the quality of tht' coal is not of the greatest importance and tliat certain 
qualities, useless for steam in their ordinary state, prow well adajfled tu 
])ulverisation . 

The greater use of juilverised fuel would, of course, benefit Lritish colliery 
companies very considc'rably and a universal return tc» the use of pulverised fuel 
on cargo caiTying steamers would be received with approval throughout the 
country in view of the present terrible state of the coal trade. Every avenue 
sliould be explored in order to meet successfully the greatest industrial problem 
the nation has yet been called upon to solve since " tlie hungry forties," The 
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country cannot allow whole townships to remain derelict. It should not bc' Ixwond 
the resources of statesmanship to devise a cure. 

Sir Eustace’s reference to the impact type pulveriser l)eing simpler and cheaper 
than the ball mill is not in conformity with the experience gained by engineers 
who have been connected for many years with both high speed disintegrating 
types ring and roller types and ball mill types of pulverisers. It has been proved 
that no mill in winch the coal is pulverised during its passage from the centre to 
the periphery of a disc when fixed and moving pins are arranged to intermesh, 
can be relied upon for consistent and continuous pulverisation ; the degree of 
pulverisation falls otf rapidly in some types of mills with the wear of the pins 
and it is impossible to retain the particles in the pulverising zone for a sufficient 
length of time. Also tfu* high speed of the discs necessary to effect pulverisation 
when the pins arc* new conliif>utes to the? cost of upkeep, and, furtheirmore, the 
power consumption and maintenance are very high. The writer has had experience 
willi tliese types of mills when th(' maintenance charges (cost of upkeep) came 
out at ys, 2(1. per ton of coal pulverised. Ball mills, when properly designed, 
hav(‘ been ])roved out to be \ (Ty reliable pulverising mills. 

In reply to the al>o\ e communication. Sir Ei:stac:e Tknnyson i>'Evn( oi kt 
w rites 

Since tlie i(‘ading of my pa})er, some written remarks have been received from 
Dr, G. E. K. Blythe, B.Sc., etc ., which appear generalh' to bear out and strengthen 
the argnments used in the paj^er, in which 1 endeava)m*ed to point out that with 
coal costing so very much less than oil as a fuel, even with the great economy 
of the Diesel engine, steam rais(:‘d by coal burnt in a suitable boiler and finally in 
the best and most (‘ffieient form — namely, in puharised condition - would f>eat 
the Diesel engine burning the; high priced oil. 

Kegarding Dr. Blythe’s remarks on the ball mill, no doubt there .iit' very good 
mills of tills description, and cxpermnce will show in due course which is the best, 
form of I'mlveriser, 


OBITUARY. 

Sir Urnrv Wood. We deeply regret to report the death of Sir 

Henry 'J'rueman Wood, which Uxjk place on January 7th at tla^ residence of his 
son-in-law and daughter, Mr. and Mrs. W. R. Fisher, at Bourne End, m his 84th 
year. 

Ihairy Trueman Wood was born in 1845. He was educated at Harrow 
and Clare ('ollege, Cambridge, of which he was a scholar. At Cambridge 
lie achieved the rart‘ distinction of twice winning the Ee Bas Prize (in 
18(0 and 1870), ^vhich is offered annually for the best English Essay on a subject 
of (Tcijeral J.iterattire. On leaving the university he became a clerk m the Patent 
Office, wdiere he laid the foundations of a knowledge of inventions that afterwards 
became very extensive indeed. He did not remain long in this position, however, 
for in 1872 he came to the Society of Arts as Jilditor of the Journal : four years 
later he was appointed Assistant Secretary, and in 1879, on the deatli of Peter 
Le Neve Foster, he succeeded him as Secretary, a post which he lield for thirty- 
eight years. Under his guidance the Society gained steadily in prestige and 
reputation, and the quality ot the papers and lectures reached and maintained 
a very high standard of exc(Tlence. 
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, In 1914, with the outbreak of war, the Council were faced with a very grave 
problem. All societies — nay, society, itself — w^ere threatened with unknown 
dangers. Members, forced from their usual av<x;ations, were compelled to resign 
in large numbers, and nobody knew what the future had in store. The Council 
wisely decided to carry on as far as possible in the usual w^ay, and in spite of many 
anxious times, Sir Henry had the satisfaction of seeing the Society emerge from 
the period of war little the worse financially f<ir the troubles tlirough which tlie 
world had passed. 

On his retirement from the Secretaryship, he was elected a membei of the ('ouncil, 
and served as Chairman for the year 1919-20. In recognition of his ser\ices to 
the Society lie was nominated a Vice-President by H.R.H, the Pre.sidcnt, under the 
terms of By-law 73, h ; and Members of the Council also raised a fund to pro\ ide an 
annual Trueman Wood l.ecture, in conne.xion with which a lirilliarit series of 
addresst's has tieeu delivered. 

Some mention must be made of the “ History ol the Royal Soci(‘ty of Arts/' 
undertaken by Sir Henry at the request of the Council and piublished in 1913. 
Extremelv well w’ritten, it not only gives an account of the varied actix itic*s of 
the Society from its I'stablishment in 1754 1880, when he liecame Secretary, 

but is virtually a history of invention during this period. It was a task tliat 
recjuired a mind of singularly wide interests and \’aried knowledge to accomplish, 
and it contains a wealtli of information that lie alone possessed. A vast amount 
ot research was re(juired before it could be written, and it says much for Sir Henry's 
literar) skill that h<' was alile to present so readable an account of what in less 
able hands would have been a mere catalogue of technicalities. He also wrote 
■' Industrial ICngland in the 18th Century, ” “ Modern Methods of Illustrating 
Books, " and “ Light,” together with numerous articles in newspapers and magazinr‘s. 

In addition to his work as Secretary of the Society, Sir Henry had a long and 
wide t‘xpt*riencc of exhibitions. 'I'liis began in 1873 with the series of l.ondon 
International ICxhibitions organised at South Kensington by Sir Henry Cole. He 
had also something to do with the Paris Exhibition of liSyS when h<* edited the 
Artisan Hejiorts on it ; but his chief early experience was in comH\\ion witli the 
l liiaith Exhibition of 1 SS4, when he was Joint Secretary of the j wry Commission ; 
witli the 1 mentions Icxhibition of 1883, when he was Secretary of the Jury ('om- 
nnssion ; and with the Indian and ('olonial Exhibition of 1880, when he \\as 
Secretary of the Conference ( ommittee and Joint Secretary- (*f the Reception 
( (Uiiinittei'. He acted as Secretary and Commissioner for the yiricate committee 
which organised the Pans I'^xhibition oi 1889, and was Secretary of the Ro\al 
Commission for tlie Chicago l^xhibition of 1893. tb' was one of the most important 
witnesses who gave evidence before the Committee appointed l>^ the Board <4 
I'radi.' to enquire into the Participation of ( treat Britain in (beat International 
Exhil>ilions, when he strongly advocated the establishment of a permanent depart- 
ment of the Board of I'rade to take charge of exliibition work a police \n liich 
has now lieen adopted. 

In 1877, Sir Henry was asked to write a report formulating a scheme of I'echnitxd 
Icducation for the C,ommittee of the City (.Guilds which had lately tak('n up tlK‘ sul)- 
ject. Reports were also invited from Professor Huxley, Sir John Donnelly. Sir 
Bouglas Galton, Sir William (afterwards J-ord) Armstrong, and Sir George Bartley. 
The suggestions of Sir Henry Woexi were practically adopted, and this led to his 
acting as secretary to the Committee of the City Companies and assisting in their 
early organisation. In 1879 he was offered the permanent secretaryship, but as 
he had ju.st V>ecome Secretaiy- of the Society of Arts, h(‘ declined the post. 
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)i many ya-arh iK‘ v\ as closeh' associated with the work of the British Association. 
iie acted as Secretary to Section G (Engineering) from 1878 to 1884, when the 
*\ssociation visited Montreal. After that he gave up the .secretaryship but con- 
tinued to attend the meetings regularK’ up to 1899. 

Outside his othcial duties, Sir Henry, who had lieen knighted in 1890, 
Icid numerous inteii^sts. For a great many^ years he was a kfien student 
oj ])hotography. Me was Ihmself an excellent photographer, and was 
fh'tsident of the Royal I ’liotographic Society from 1894-96. For many* 
xears he served on the Board of Kodak, and until recently^ was 

( hairman of tlH‘ Britisii stv.titm of the iirm. h'or some thirty years he wjis a well- 
known meml)er of the Athemeum and served on the committet;, of which he was 
for some time cliairman. Amongst his most intimate friends thert‘ was the late 
i k ncvral ). B. Sterling, vviiost^ crushing dedeat of Herbert Spencer in a game of 
i)illianls drew from tin* disgusted philosopher his classic remark that such uncanny* 
skill was evidence* of a mis spent youth. Sir Henfy^ was also an athlete, for while 
at ( ambridge lie ran for tlie university in the mile race. In later life he played 
a good deal of golf : he was captain of the* C'hork*y Wliod Clul) and he was also 
often on the links at Aldebin*gh. 

Sir Himry had a ver\- w ide circle of friends, and in spite of a tongue that could 
be uncommonly caustic on ocx'asion, he was exceedingly popular, 'i'he writer of 
this notice had the jirivilegc* of knowing him intimately for twenty* years and 
renu*mliers wtth gratitude nniny acts of courtesy and kindness received at his 
f lands. .An occasional pose of eynicism did not go far to conceal a warm and 
generous lieart, whicli, if it was sornetirnes apt to be a little impatient of stiipiditv 
was always ready* to appreciab' and applaud real worth. 

KoTw/xr rroi yffior ?7rrb'(*>ffi TT^nin. 

Sir Ch.vrlics lliekBiaer Fui-oeuiia's Mi icalfh. Hi. Sir Charles Metcalfe, wlio 
died suddenly at his home at W in kvvorth Hill, Godaiming, on December 29th, at the* 
age of 75, was the only child of Sir Theophilus Metcalfe, fifth baronet, of the Bengal 
Civil Service, He was born on tlie 8th September, 1853, and was educated at 
Harrow , where he played for two y*ears in the football XI, and afterwards at 
1 iiiv'ersity C ollege, Oxford, where he got his “ blue ” for Kugl)y football, and also ran 
lor Oxford in the (juarter mile in twx) successive years. In the schools he took a 
tliird in classical moderations and a second in law. Oxford was a jhvotal point in his 
life as it was there t hat he formed a clo,se and life-long friend.sliip with C'ecilKhocles, 
who wtmt np to Orit*l about the same time, the late J. K. Maguire of Merton being 
another contemporary. When ('.ecil Rhodes a few years later obtained the grant of 
a Royal Charter for the Company which he formed for the ])urpose of extending 
the sphere of British influence into Central Africa, lie undertook to (extend the 
railway northwards from Kimberley, the existing terminus, and indeed 
e arthworks for tlu* nortliern extension w(*re begun within a wtxik of tlie signing 
•af the ('barter by ()ueen Victoria. Sir C-haiies Metcalfe's firm, Sir Douglas Fox 
and Partners, surveyed and supervised the construction of the whole of the railway 
from Kimberley to the Caingo, as well as the Bcira and Mashorialand Railway, 
w hich provided Rhodesia \\*ith an alternati\*c route through Portuguese East Africa. 
Sir (diaries Aletcalfe was mainly responsible for the line which the railw^ay actually 
tollowxxl and tlie whole scheme was completed under his persoiiiil supervision. He 
Tcmained the trusted adviser of the British South Africa (Annpany in railway 
matters up to the time of his death. Sir Cdiarles, who succeeded to the baronetcy 
in 1 883, had been a Fellow of the Koy*al Sociedy of Arts for nearly^ 40 years, and sinc(^ 
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1921, had been a valuable member of the Dominions arid Colonies Section Com- 
mittee, whose meetings he regularly attended. He also took part from time to 
time in discussions on engineering subjects at the Society’s meetings. 

Sir Charles Wright Macara, Bt. — Sir Charles Macara, who died on January 
2nd, in his 84th year, had been for many years a leading figure in the cotton industry. 
He was largel}^ responsible for the Brooklands Agreement of 1893, which marked 
an epoch in the relations between capital and labour in the cotton trade, and was 
also the founder of the Federation of Master Cotton Spinners’ Associations and 
of the International Federation of Master Cotton Spinners’ and Manufacturers' 
Associations. 

He was born in the Fifeshire village of Strathmiglo on January 11th, 1845, his 
father being the Free Church Minister there. He was educated in his native 
village and afterwards at Edinburgli until the age of 17, when he entered the 
wareliouse of a Scotti.sh merchant in Manchester. In 1868, after a brief migration 
to Gla.sgow, he returned to Manchester to as.si.st in representing there the Dundee 
jute firm of Cox Brothers, soon rising to be head of the branch ; and in 1880 he 
joined, as managing partner, the old-established firm of Henry Bannerman and 
Sons, which under his guidance entered upon an era of increased prosperity. 

Macara was among the first to support the .scheme for the Manchester Ship 
Canu], and the movement for the tncouragement of cotton growing in other countries, 
especially the Britisli Empire. During the war he was one of the first to declare 
tlie necessity of making cotton, from which liigh explosives are made, contraband 
of war, and took a leading part in securing that the compuLsory Military Service 
Acts should be administered through local machinery rather than by the War 
Olfice direct. He was also actively interested in the National Lifeboat Institution, 
of which lie was an honorary life governor. 

Sir Charles, who was created a baronet in 1911, also received a number of foreign 
orders and decorations. He had been a Fellow of the Royal Society of Arts since 
1921. 


A NEW ERA FOR FLAX. 

So many of Britain’s industries are based on textiles that 1 take the liberty of 
inviting attention to some new developments in the production of flax fibre, 
which may before long bring it into the world’s markets in sufficient (|uantities 
lo rival the production of cotton. 

'i'he world ’s acreage of flax in an average year, according to the U.S. Agricultural 
Year Book, was 15,870.000 acn/s ; of which 4,447,012 acres were for fibre and 
11,432,988 acres for seed only. The fact that a much greater acreage of flax is 
grown for seed than for fibre and seed is chiefly due to one of three reasons, viz.-- 
shortage of w^ater, lack of labour, and the objectionable nature of the process of 
retting (rotting) the straw. This process requires some skill and much indifference 
to foul odours. It consists in submerging the straw until fermentation loosens 
the fibre from the woody portions of the straw. 

When flax is grown for seed only, the sowing is sparse, so that the plants may 
liave room to branch out, but Avhen the objective is fibre straw- and seed, it is thickly 
planted, so that the plants may not have room to branch, except at their tops. 

Flax grown for seed on the customary sowing of 30 pounds to the acre yields 
an average of 8 bushels of seed to the acre, worth $2.00 per bushel ; most of the 
straws being burned to get rid of it. Flax grown for fibre and seed is usually planted 
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90 lbs, to the acre and yields 10 bushels of seed and two tons of straw ; comparative 
results being as follows ; 

Yield from vseed flax per acre — 8 bushels @ $2.00 per bu. .. .. .. $16.00 

Yield from fibre and seed — 2 tons of straw @ $20 per ton . . $40.00 

10 bushels of seed @ $2.00 per bushel . . . . . . 20.00 

$60.00 

The perfection of a new machine, which threshes and scutches unretted (or retted) 
flax in one op^eration with unskilled labour and gets double the yield of fibre hitherto 
obtained, supplemented by a new de-gumming process, simplifies the liandling 
of flax as compared with that of other crops. 


With this new method the farmer threshes and scutches his flax and sells the 
fibre and seed, and the buyer either processes the fibre himself at a central point 
or ships it to the spinning mill to be pirocessed there ; thus eliminating the com- 
p)licated and very objectionable labour of retting, and making it possible to produce 
a high (fuality of flax fibre at a cost much below any other fibre on the market. 


Detailed costs in the United States and Canada are as follow 


Per acre - Rental of land .. .. .. .. .. .. $ 10.00 

,, — Ploughing with tractor .. .. .. .. .. 2.50 

,, ,, — Harrowing twice .. .. .. .. .. .. i.oo 

,, ,, - Seeding (90 lbs.) .. .. .. .. .. .. 5.00 

,, ,, Rolling . . . . . . . . . , . . . . T.oo 

,, ,, - -Machine p)ulling .. .. .. .. .. 4.00 

(Hand pulling costs $i i to $ j 6 per acre.) 

,, ,, - Shocking . . . . . . . . . . . . . . 0.30 

,, ,, — Stacking . . . . . . . . . . . . . . 2.00 

,, ,, Average haul to mill .. .. .. .. .. 2.00 

,, ,, - Interest on outlay .. .. .. .. .. .. i.oo 


$ 29.00 

, , , , --Average ainoii nt of stra w, 4 .000 pounds. 

,, ,, Average yield of fibre with new method, 1,000 lbs. 

(Double that |)reviously obtained.) 

, , , , - C'ost of threshi ng and scutching with the new macliine . . 1 5.00 

,, ,, Cost of p)rocessing by new method, 1000 lbs. fibre .. 10.00 

Total cost . . . . . . $ 54.00 

Credit 10 bushels of seed @ $2.00 per bushel .. .. .. 20.00 

(The price of $2,00 per bushel for seed is for seed sold to 
linseed oil mills. Seed for re-seeding would be worth 

more.) 

—Net cost of 1,000 lbs. processed fibre . . . . . . $ 34.00 

or $3.40 per 100 lbs. (new method). 


The present cost of producing flax fibn^ in the United States and Canada is 
fifteen cents per pound. 

An Oregon flax grower reports 4J tons of straw per acre from /J.W.S, seed on a 
125 acre planting, but this is unusually large. 

By the new process, sometimes called de-gumming, the flax is scutched green 
(unretted) and processed in a few minutes. No acids, alkalis or mineral oils are 
used. The figures of the world’s flax acreage in 1923 are as follows : — 
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Canada 

1,034,874 

Lithuania . . 

144,361 

United States 

2,489,800 

Latvia 

132,076 

England and Wales , . 

7.504 

Estonia 

75.365 

Ulster . . 

36,982 

Finland 

14,776 

Free State 

8,288 

Russia 

.. 2,661,380 

Sweden 

5,700 

Kenya 

7.077 

Netherlands . . 

27,836 

Morocco 

40,924 

Belgium 

47.298 

Algeria 

648 

France. . 

45,508 

Tunis 

5,588 

Spain . . 

3.857 

Egypt 

3,181 

Italy . . 

51 ,700 

India 

c 

00 

e- 

Austria 

9.055 

Japan 

49,782 

Czechslovakia 

5 t >.450 

Chosen 

3,386 

Hungary 

7.025 

Chile 

675 

Yugoslavia 

33.179 

Uruguay 

I 16,287 

Bulgaria 

f >34 

Argentina . . 

•• 5.224.757 

Rumania 

40,021 

Australia 

452 

I\;)land 

1 4 2,006 

New Zealand 

8,685 

There is no other crop so 

univ^ersally 

grown as flax. Most of 

the flax grown 


seed only. 


the United Slates, Canada, India and the Argentine is grown for seed only. 

Altbongh the new methods are revolutionary in the art of producing fibres, 
they are all along the line of simplifying present methods, greatly reducing costs 
and getting uniformity. The farmer can dispose of his flax crop in the same way 
as his other crops, as soon as his straw is dried and scutched, and he is saved the 
exceedingly objectionable and expensive process of retting. All who liave been 
approached in the l.biited States and Canada ha\ e expressed themseh es as eager 
to make a trial of it, if furnislic<l with the right seed and shown a market for their 
un retted fibre. 

As the fibre is only of the weight of the straw . it costs much less to carry 

it to its destination. 

'fhe new de-gumming process is inexpensive and has no objectionable features, 
and can best be done at the spinning mill or a central distribution point. The 
commercial agents of tlie railroads are also exceedingly anxious to assist in every 
possilile way to get this new freight for their roads. 

In many parts of Europe there are buyers wlio purchase the stra\v and do the 
retting themselves, and this is part of the present plan in the United States, and 
IS the onlv method by wliich uniformity in the retting of fibre can be obtained. 

Tlie lowest priced flax on the market is Russian, which brings 23 cents per pound, 
and the best is Belgian, which brings 33 cents per pound. It is conservative to 
claim that the new' method flax will bring an average price between these tw'o, 
which is 28 cents per pound. The margin between the cost of production (three- 
and one-half cents per pound) and the selling price is so great that the costs can be 
multiplied and still be much below cotton, hemp or manilla, and being a superior 
fibre to any of these, flax will undoubtedly displace them for many uses. 

GEORGE A. LOWRY. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


^loNDAY, January xp .Automobile Engineers, Institution 
of, at the Quetm^s Hotel, Birmingham. 7 p.m. Dr. 
F. \V\ Lauchester, “ Coil Ignition.” 


Brewing, Institution of, at C haring Ooss Station Hotel 
Strand, W.C. 7,30 p.m. .Annual General Meeting 
Mr, James Stewart, “ The Malting Barleys of 1928.’ 
Electrical Engineers, Institution of, Savoy Place, W.C 
7 p.m. Major A. Jen kin, “ Electric Trolley 

Omnibuses.” 

Engineers Society of, Burlington House, V\'. 6 p.m i) 
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Major E. Scott-Snell, “ The Vacuum Power Oil 
Lamp.*’ {2) Mr. Charles Scott-Snell, “ Neu-Flame.” 
Geographical Society, at Lowther I..ocIge, Kensington 
Gore, S.W. 5 p.m. Colonel Sir Gerald Lenox- 
Con yngham, “ The Cambridge Pendulums for Gravity 
Survey,” 

Heating and Ventilating Engineers, at the Borough 
Polytechnic, Southwark, S.E, 7.30 p.m, Mr. A. T. 
Henly, ” Timber Drying and Seasoning.” 

Metals, Institute of, at 39, Elmbaak Crescent, Glasgow. 

7.30 p.m. Mr. A. Spittle, *‘ Recent Developments 
in the Manufacture of Condenser Tubes.” 

Swiney Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. R. Campbell, 
” Mountains and their Origin : Lecture V- The Alps.” 
Transport, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.30 p.m, Brig.- 
General E'. D. Hammond, ” Some 'Lransport Problems 
of the Empire.” 

Tuesday, January 15. .Anthropological Institute, 5-, 
Upper Bedford Place, VV.C. H.30 p.m. Prof. Dr. K. 
Ruggles Gates, '* Studies of Eskimos and Indians in 
the Canadian Arctic.” 

Architefits, Royal Institute of British, 9, Conduit Street, 
W. 5.30 p.m. Mr. H, V. Lanchester, ‘‘The 
Development of South London.” 

Asiatic Society, 74, Grosveuor Street, W. 4.30 p.m. 
Mr. D. Harcourt Kitcbin, ” I'he Bega Ra«'es of the 
Eastern Sudan.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p.m. Mr. J. 1 .. ( arr, ” Recent 
Developments in Electricity Meters.” 

At the Technical ('ollege, Derby. (*,43 p.m. Mr. 
F. H, Rosencrants, ” Practice and IVogress in 
Combustion of Coal as applied to Steam Generation.” 
Mechanical Engineers, Institution of, at the Royal 
Metal Exchange, Swansea. 6.30 p.m. Mr. J. \\’. 
Burr, ” The lilectrification of a Small Railway.” 
Metals, Institute oi, at Armstrong College, Newcaslle- 
on-Tyne, 7.30 p.m. Mr. R, Dowson, “ Some 
.Aspects of Steam Turbine Develcjpmcnt and 
Application.” 

Philosophical Studies, British Institute of, at the Royal 
Society of Art.s, Adelpbi, W.C. 8.13 p.m. Mr. 
Roger Fr\', ” Representation in Art.” 

Royal Empire Society, Northurulx;rland Avenue, W.C. 2. 

8.30 p.m. Sir Burton Chadwick, M.l’., ” Seamen and 
the Empire.” 

Royal Institution, 21, Albemarle Street, W, 5,15 p.m. 
Dr. F. A, h'reeth, ” Critical Phenomena in Saturated 
Solutions.” 

Statistical Sociel>', at the Royal .Socifty of Arts, 
Adelphi, W.C, 5.15 p.m. Discussion on the Pre.si- 
dential Address on ” 'J'he National Income,” to tn; 
opened by I’rof. A. 1 ,. Bowie)', 

Transport, institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C, 5.45 p.m. Mr. .A. E. 
.Sewell, ” The Development of N'ew' Traftic by 'I rans- 
port Undertakings.” 

At the Queen’s Hotel, Bintiingham. b p.m. Mr. 
J. H. Stirk, ” Some. Impressions of Transport in 
Canada,” 

University of l.ondon, at Bedford College for Women, 
Regent’s Park, N.W. 10 a.m. Miss Johnson, “ J‘he 
Arthurian Legend in France.” 

Wednesday, January 16.. Civil Engineers, Institution 
of, Great George Street, S.W. 6 p.m, Mr. H. H. 
Dalrymple-Hay, ” Merits and Demerits of Altenialiv<‘ 
Methods ot Taking Water for modern Power Stations 
frorn Tidal W'aters.” 

Jriectrical Engineers, Institution of, at the Koval 
Victoria Hotel, Sheilield. 7.30 p.m. Mr. T. w. 
Sampson, ” The Electrical Engineer and Medical 
Science.” 

Fuel, Institute of, at Burlington House, W. 0 p.m. 
Messrs, Berg and Erich Vogt, ” Continental 
Experience in Pulverised Fuel Practice.” 

Literature, Royal Society of, 2, Bloomsbury .Square, 
W.C. 5.15 p.m. 

Meteorological Society, 49, (Tornwell Road, S.W. 

7.30 p.m. Annual General Meeting. Sir Richard 
Gregory, Presidential Address, ” Amateurs as 
Pioneers.” 

Microscopical Society, 20, Hanover Square, W. 8 p.m. 
Annual General Meeting. Presidential Address by 
Mr. Joseph E. Barnard, ” Some Aspects of Ultra- 
Violet Microscopy.” 


North-Eud Coast Institution of Engineers and Ship- 
builders, Belbec Hall, Newcastle-on-Tyne. 7.13 p.tn. 
Messrs. H. Caird and W. S. Paulin, ” Steam Engine 
Machinery versus Diesel Machinery.” 

Swiney Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. R. Campbell, 
" Mountains and their Origin ; Lecture VI — The 
Alps (continued).” 

United Service Institution, Whitehall, S.W\ 3 p.m. 
Wing-Commander A. G. R. Garrod, ” Auxiliary Air 
Force and University Air Squadrons.” 

University of i.emdon, at Bedford College for Women, 
Regent'^s Park, N.W. ^ p.m. Prof. Dr. Spurgeon, 
“ Wordsw'orth and Coleridge.” 

Thursday, January 17. .Antiquaries, Society of, 
Burlington House, W. 8,30 p.m. 

Chemical Society, Burlington House, W. 8 p.m. 
(i) Messrs, A. H. Dickins, W. E, Hugh and G. A. R. 
Ron, “ The Chemistry of the Three-carbon System. 
Part XX ; Cyclopen tyUdencacetone and Cyclo- 

pcntylidenemethylethyl ketone,” {2) Mr. H. D. K, 
Drew, ‘‘Non-existence of Isomerism among the 
Dialkyl Telluronium Dihalides,” (3) Messrs. C. S, 
Gibson mid J. 1 ^. .Simonsen, ” Indian Turpentine 
from Pinus Longifolia Roxb. Part V : The Oxidation 
of d-/)^®-carene with Beckmann’s Chromic Acid 
Mixture.” 

Linnean Society, Burlington House, W. 5 p.m. 
Mechanical Engineers, Institution of, at the Queens’ 
Hotel, Binniugham. 6.30 p.m. Annual Meeting, 

At the Itngineers’ Club, Manchester. 7.15 p.m. Dr, 
F. G. Ritchie, ” Steam Storage.” 

•At the Hotel Metropole, Leeds. 7.30 p.m. Dr, H. W. 
S'vitt, ” Power 1 'ransmission by Belts : An In- 
wstigation of Fundamentals,” 

Metals, Institute of, at the Engineers’ t:iub, Birmingham. 
7 p.m. -Mr. A, J. Dale, ” Refractories for use in 
Me talJurgical Fur n a ( es . ” 

Mining and Metallurgy, Institution of, Burlington 
House, W. 5.30 p.m. 

Optical Jk)cietv, at the Imperial College of vSciencc and 
Technology, South Kensington, S.W. 7,30 i).rn. 
Roval Jnstitulion, 21, .Albemarle Street, W. 3.15 p.m, 
Mr. Gordon Home, ‘‘ Roman London.” 

Victoria and Albert Museum, South Kensington, S,W, 

3.30 p.rn, Mr. 1 . de Biuyn, ” Rembrandt Ftchings.” 
Friday, January 18.. Chemical Engineers, Institution of 

at the Institution of Civil Fuigineers, Great George 
Street, S.W, 6,30 p.m. Prof. John W, Cobb, ‘‘ Tlie 
Reactivities of Solid Carbon in Fuel Processes,” 
Diers and Colourists, Society of, at Milton Hall, 
Manchester. 7.30 i).ra. Dr. S. G, Barker, ” The 
Standardisation of F^astness of l>yestufl.s on Dyed 
Fabrics,” 

FUe.e.trical Development Association, British, at the 
Royal Society of Arts, Adci| hi, W'.C, 7.30 p.m. 

Mr. C. H. Rayner, ” IClectric Heating and Cooking 
Developments.” 

Junior Institution of Fmgineers, 39, Victoria Street, 
S.W. 7. }o p.m, Mr. J. foster Petree, “Notes on 
the Fitting and Operation of Michell Bearings.” 
London Society, at the. Koval Society of Arts, 
-Adelphi, W.C. 5 p.m. Captain F. \V'. Cable, '* Srimc 
Notes on the Coilcction of London Refuse.” 
Mechanical Engineers, Institution ot, Storey's Gate, 
S.W. 6 fcm. Mr. J. G. Weir, “ Mixlmi J'eed- Water 
Circuits.” 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Sir William firagg, “ Further Progress in Crystal 
Analysis.” 

Swiney Ixicture, at the. Royal C ollege of Science, South 
Kensington, S.W. 3,30 p.m. Dr. R. Campbell, 
“ Mountains and their Origin : Lecture VII : The 
.Alps (continued).” 

V niversity of 1 ondon, at Kings College, Strand, W.C. 
3. to p,m. Ihe Rev. Principal John (.)man, D.D., 
“ The Study of Religion — Lecture II. Method.” 
Saturday, January 19. .Geologists’ Association, at the 
Museum of Practical Geology, Jennyn Street, S.W. 

2.30 p.m. Dr. R. Crookall, “ Coals, their Composition 
and Origin.” 

L.C.('. The Horniman Museum, Forest HiJJ, S.E. 3.30 
p.m. Mr. D. Martin Roberts, “ London through the 
Ages.” 

Royal Institution, 21. Albemarle Street, W. 3 p.m. 
Monsieur E. Caramaerts, “ Flemish and Belgian Art— - 
The Portrait.” 
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NEXT WEEK. 

Monday, Januakv 21st, at 8 p.in. (Cantor Lecture.) C. H. Lander, 
C.H.E., D.Sc., M.Inst.C.E., F.Inst.P.» Director of Fuel Research, Department 
of Scientific and Industrial Research, “ The Treatment of Coal.’' (Lecture I.) 

Wednesday, Januaky 23rd. at 8 p.rn. (Ordinary Meeting.) Sir Henry 
A. Mii:rs, D.Sc., LL.D., F.R.S., '‘Museums and Education.” The Right 
Hon. the Earl of Crawi-ord and Balcakkes. K.T., P.C., LT^.D., F.R S., 
P.S.A., will pres id r. 


DR. MANN JUVENILE LECTURES. 

rile second of the two jm enile lectures annuallv given under the Dr. Mann 
rrust was delivered on the afternoon of Thursdax’, January loth, bv^ Captain 
Sir Arthitr Clarke, K.B.E,, Elder Brother of Trinity House. 

In this lecture Sir Arthur Clarke told tlu* story of Tdghthouses, whicli fie 
described as ” the strei't lamps of the sea the street corner lamps that light 
the sailor at the lieginning and end of his vovage, outwKird and homeward 
t>ound.” He said tliat the cost of the upkeep of lighthou.ses, light -vessels, 
buoys and bc'acons round the coasts w^as about Ci ,000,000 pir annum, and 
showed a number of lantern slides illustrating the different tyjies of lighthouses 
wLicli have iwisti'd at various times, from the Pharos of Alexandria, one of 
the seven w’onders of the ancient world, and the Pharos of Dover, called 
Caisar’s towt'r and said to have l>een built by the Romans, down to the 
Eddystone Liglithouse of the present da\\ Sir Arthur then showed a number 
of slides illustrating the historical development of methods of illumination — 
beacon fires of wood and coal, candles, paraffin lanterns, incandescent 
petroleum, and iinalh’ electric light. He also referred to the numerous 
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modern devices now available for securing the automatic operation of the 
lights, and concluded with some remarks on directional wireless, which, he 
said, might be destined to the most potent factor of all for the protection 
of life and property at sea. 

At the conclusion of the lecture a vote of thanks to Captain Sir Arthur 
Clarke was proposed by the Secretary, Mr. G. K. Menzies, and passed 
unanimously. 


PROCEEDINGS OF THE SOCIETY. 

SIXTH ORDINARY MEETING. 

Wednesday, 12th Deceme.i;k, 1928. 

SiK Oliver J. L()D(;e, M.A., LL.I)., D.Sc., IeR.S., in the Chair. 

The Chairman, in introducing the lecturer, said IMr. Blake knew more about 
electro-therapeutics than, at any rate, himself, and, he; supposed, more than most 
of the audience did. He was very glad to take the^ Chair that evening at the request 
of the Royal Society of Arts, although, ^eall3^ he had no right to do so when Sir 
Charles Parsons and Mr. Campbell Swinton were availal^le. 

The following paper was then read: — 

APPLICATIONS OF ELECTRICITY TO MEDICAL PRACTICE. 

By G. G. Blake, M.LE.E., F.Inst.P., 

Hon. Radiographer in charge of X-Ray Department, Star and Garter Home 
for Disabled Sailors and Soldiers, Richmond. 

In the first place I would like to say that the presence of Sir Oliver Lodge 
in the chair this evening makes this occasion one of the proudest moments 
of my life, and as far as the subject itself is concerned it would not be possible 
to have a more fitting Chairman. We aU owe to him a great debt of gratitude 
for the part he took in sowing the seed from which has grown the tree of modem 
electro-therapeutic knowledge with its numerous branches. Since I received 
an invitation from your Society to deliver a lecture on “ Applications of 
Electricity to Medical Practice,'' I have found some difficulty in deciding 
just how much could be included. The subject is so extensive that to deal 
with it adequately a whole series of lectures would be required. It is, therefore, 
my intention this evening to speak to you about some of those aspects of 
the subject which have come most closely within my own ken. The practice 
of electro-therapeutics is quite in its infancy, though the applications of 
electricity to medicine are now extending rapidly in every direction. 
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Prior to 1904 the medical profe.ssion made very little use of electricity ; 
but at that date, at the invitation of the Dean of the Medical Faculty, Sir 
Oliver Lodge delivered a series of lectures at Birmingham University up)on 

Physics applied to Medicine."^ In his opening lecture Sir Oliver used these 
words : Electricity has not had a very good name hitherto in medicine ; 

its application has been attempted, but apparently only with a modified 
success.’' Looking back over the 24 years which have since elapsed we can 
see what a great impetus Sir Oliver then gave to electro-tlierapeutics by his 
masterly series of lectures. 

Since 1 commenced practice in 1905 (one year later) as one of the small 
band of pioneer radiographers and electro- therapeutists (the word radiologist 
had not then been coined) great developments have taken place. The lay 
radiographer in those days bridged the gap between the engineer and inventor 
on the one hand and the general practitioner on the other. Those of us who 
commenced practice, undertaking only to receive patients referred to us by 
qualified medical men, were readily supported. In many instances we 
introduced the use of X-Rays and modern electrical treatments to the local 
doctors and hosf)itals, supplying the electrical knowledge whicli they lacked, 
while they on tlieir side supplied the medical knowledge which w'e did not 
profess. 

in 1905, be^'ond the X-Rays (wdiich wa^re at that time mainly a show thing 
of great interest to medical men, many of whom had never witnessed their 
application), electro-medical treatments w^ere little knowm or used by local 
doctors. Some of the most progressive practitioners made use of Faradic 
currents, and internipted constant currents, in the treatment of paralysis, 
relief of pain, etc. Electrically produced radiant heat was occasioiicdly 
prescribed in cases of rheumatism, arthritis, neuritis, sciatica, lumbago, etc. 
They would also occasionally refer cases to us for the destruction of naevi, 
moles, etc., by electrolysis. Electrically heated cautery w’as also in use. 
Then again static electricity from influence or frictional machines w^as also 
occasionally employed by some of the general practitioners ; within a radius 
of 10 miles from my treatment rooms I know of two such instances where 
the doctors had their own static machines. High-frequency currents were 
also just coming under the notice of the local medical men ; brush discharge 
or ellleuve was applied from powerful resonators (the treatment in a weaker 
form was not then to be found under a misnomer as “ violet rays ” at every 
hciirdresser’s establishment). At that date very few local installations w^ere 
available, and patients had to be referred to cities and large towns for treat- 
ment. From high-frequency, owing mainly to the inventions and advances 
made in its application to radio telegraphy and telephony, diathermy treatment 
W’as evolved by Nagelschmidt in 1907, and for rnaii}^ years these currents 
were obtained either from hydrogen arc, or quenched spark generators ; but 

I. Archives of Rontgen Ray, Vol. VIII. 1904. 
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recently with the advent of thermionic valves, a new and more potent source 
of supply has become available. High frequency sparks- have been applied 
by surgeons since 1905 for fulguration or the destruction of morbid tissue. 
With tlie advent of diathermy currents*'* it was found that a scalpel or surgical 
knife, if suitably connected to a diathermy apparatus, would cut bloodlessly ; 
this treatment has been called “ cold cautery (as the cutting blade remains 
practically cold) to distinguish it from cautery by means of a red-hot cautery 
needle. Recently it has been renamed “ endothermy,'' a namc^ wliicli connects 
it in one’s mind with diathermy, and completely distinguislies it from a 
form of cautery by means of carbon dioxide snow, wliic'li is much in use 
nowadays. 

Ultka-Violet Rays. 

As long ago as 1893 Finsen, of Copenhagen, commenced to treat cases of 
lupus by the sun’s rays and ultra violet light. A very powerful Innsen lain)) 
was installed in the London Hospital in 1900, a gift of Her Majesty Queen 
Alexandra. At this time, although it was realised that the remeurkable cures 
were due to ultra-violet radiations, the applications were locally applied. 

In 1916 Simpson (an electrical engineer) devised a lam)) which consisted 
of an arc between two Wolfram (an ore containing tungsten) electrodes. He 
opened a clinic in Victoria Street, where he successfully cured large* inumbers 
of cases of various diseases. Fortunately his achievements were boomed in 
the Press and made widely known ; I well remember discussions which took 
place at the meetings of the Rontgen Society, and the intert‘st that was shown. 
A new im))etiis was tliereby given to the em):)loyment of ultra-violet rays as 
a curative agent, and Simpson s original arc was quickh' followed by the 
Tungsten arc, the Mercury vapour lamp, and other forms of ultra-violet 
apparatus at present in use for actino-therapy (artificial sunlight treatment). 
Sincx' whole body irradiation has been in vogue, I have seen some truly 
wonderful cures in my own experience, of children suffering from tuberculosis, 
rickets, anasmia, etc. I consider the results so startling that if only the 
beneficial effects of occasional general treatment by ultra-violet rays could 
be made more widely known, 1 believe in a few years every home where an 
electricity supply is available would have a lam):) installed and artificial sunliglit 
baths would become as customary as ordinary bathing. The place for 
irradiation by ultra-violet rays is not a cold bathroom as 1 liave .seen suggested, 

2 . See Tousey’s description of an electrode for application of H.E. .sparks for tlieir 
<iestructive eflcct, before the American Electro-therapeutic Association in 1005 ; also 
Keating Hart’s method employing H.F. sparks for cancer (Arcliives d'lClectricite Medicale, 
.August loth, 1907). 

3. During the War the lecturer suggested and worked out a method of sterilizing 
fragments of shrapnel, while .still embedded in the ):)atient, by means of eddy currents, the 
principle being similar to that employed in the modern high-fre(|iiericy induction furnace. 
See The production of Diathermy Currents/’ by G. G. Blake, Journal of the Wireless 
Society of London, Vol. 11 , November, 1921. 
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but a warm sitting-room, or a bedroom, where the treatment can be had 
m warmth and comfort liefore retiring. With reasonable care the treatment 
3S a very harmless one ; its administration only requires a little common 
'^ense. An over exposure will produce an erythema (inflammation of the 
skin accompanied by soreness) similar to the familiar sunburn so prevalent 
at the seaside at holiday time. It is absolutely essential to protect the eyes 
from the rays ; the usual method is to wear dark glasses tested for their 
opacity to the ultra-violet rays. It is also necessary to screen the back of 
the head and neck from the rays to avoid sunstroke ; this can, of course, be 
done by wearing a suitable head covering. If not over indulged in the treat- 
ments produce a feeling of exhilaration and wellbeing which it is difficult 
to describe ; I have often experienced it myself. On the other hand, a too 
frequent exposure to the rays will tend to produce the reverse effect, and 
cause a feeling of lassitude. This should be taken as nature’s warning to 
ribstain for a few^ weeks, after which the treatments can be resumed. 

IiiK Local Application' or Ultra-Violet Radiations. 

As already mentioned, Finsen s earliest applications of ultra-violet rays 
were for local treatiTKmt ; he concentrated the rays from a powerful arc lamp 
by means of a system of water-cooled quartz lenses upon the diseased area. 
The curative effects werci accelerated by pressing the lenses against the part 
under treatment to render it anaemic. 

It was soon shown by Bang'* that the substitution of water-cooled iron 
electrodes for carbons greatly increased the yield of ultra-violet, and these 
water-cooled arcs could be run much more economically as regards current 
: on sumption. 

In (Germany at about this time^ Gorl introduced a new type of lamp for 
local tr(‘atment ; instead of using an arc he empffiyed a spark discharge from. 

condenser between spherical iron electrodes. 

In iqot) Prof. Kromeyer, of Berlin,® devised a mercury vapour lamp made 
of quartz (very similar lamps made of glass had already been devised by 
''-oo])er Hewitt for purposes of illumination). These new quartz lamps were' 
specially suited for therapeutic purposes as they permitted the short ultra- 
violet rays to pass which glass would have absorbed. 

In 1924, while preparing a lecture on Photophony’ for the Radio Society 
of < Treat Britain, I received the speech -laden beam of light by aid of a Parabolic 
mirror ; the light thus collected was focus.sed upon one end (optically polished) 

4 .Medical Electricity and Kontgen Kays, bv S. I'ousey. Published by \V. B. Saunders 
^iud Co. 

5. Medical Electricitj^ and Rdritgeii Kays, by S, Tousey. Published by W. B. Saunders 
•uid Co. 

c. Mlinch. Med. Woch., 1906. No. 10. P. 577. 

7 \ 4 >erimental Wireless and Wireless Engineer, \’ol. II, June, 1925. T^. 561-572.^ 
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of a curved glass rod ; the latter conveyed it longitudinally to its far end 
(also optically polished), whence the light was projected on to a selenium cell. 
The rod not only conveyed the light round the bend, but incidentally acted 
as an efficiemt heat filter and kept the cell cool.® 

[This was illustrated by a lantern slide]. 

Finding this scheme quite successful, the idea occurred to me that similar 
use might be made of solid quartz rods for the conveyance of ultra-violet 
radiations round bends, to otherwise inaccessible parts of the body, and 1 
took out a provisional patent to cotter this idea in March, 1925®, but foolishly 
I did nothing further with it. Recently 1 have made enquiries and I find 
that Zilz and Seidel were already using quartz applicators in Germany. 

[At this point, by means of a specially devised apparatus’^ the lecturer demon- 
strated the sirnultaneous production of many widely di tiering wave-lengths in 
the ether, viz. : — ultra-violet, the visil)le spectrum, heat radiations, and Hertzian 
wa\^es, as employed for wireless, thus showing that all these apparemtly dis- 
connected plu'uomena ar(‘ in reality vil>rations in the ether differing only in tluur 
frequencies. 

A demonstration was also given of the transmission of ultra-violet rays from 
end to end of a semi-circular rod of tpiartz. 

A photograph of a still life group wjis shown as taki'U l>y the visible light from 
a tungsten arc. Other photographs of the same group were shown taken in the 
dark by ultra-violet rays’* only, the visible rays being screened out l>y a filter of 
special glass made by Messrs. Chance Bros., of Birmingham]. 

The Measurement of 1 /ltra- Violet Rays for Thhrapeutic Pfrposes. 

Several methods have been suggested : — 

(1) By noting the changes of tint of pastilles coloured with methyl blue 
(or other chemical affected by the Rays) when us(t 1 in a similar manner to 
that in wliich Saboiiraud ])astilles are employed for measuring doses of 
X-Rays. 

(2) Messrs. H. 1). Griffith and J. S. Taylor have suggested the use of a 
photo-electric cell in conjunction with an electroscope. 

(3) A couple of years ago I suggested that a photo-electric: cell might be 
connected to the grid of a triode thermionic valve, and used to control the 
plate current. The readings of a milliarnpere meter in the plate circuit 
would give us a measurement of the amount of ionization produced withip 
the cell by the ultra-vioEt radiations. 

8. Patent application, 6691/25. 

9. Patent application, 5801/25. 

ib. Experimental Wireless and Wireless Engineer, June, i<j25. G. (i. Blake, “ C 0111- 
munication on Wave-lengths other than tho.se in general use. ' Lecture Ixdore the Radio 
Society of Great Britain, at I.E.E., April 22nd, 1925. 

1 1. Experimental Wirele.ss and the Wireless Engineer, June, 1925. G. G. Blake, 
“ Cothm unications on Wave-lengths other than those in general use.” i.ecture before the 
Radio Society of Great Britain at the I.E.E., April 22nd, 1925. 

12. H. D. Griffiths and J. S, Taylor, ” The Cadmium Photo-electric Cell for measuring 
Ultra-Violet Radiation,” Modern Sunlight, Vol. I, May, 1926, p, 32. 
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The Detection of Ringworm by Ultra-Violet Rays, 

One of the latest uses we are making of ultra-violet rays is to enable us 
to detect the presence of tinea (ringworm), by noting its characteristic fluo- 
rescence. These examinations are carried out in the dark and all the visible 
rays are excluded by means of “ Chance glass '' or other suitable filters. 

[The characteristic tluorescence of various substances by ultra-violet irradia tion 

was then demonstrated]. 

I have often been asked which .source of ultra-violet is the most suitable 
for therapeutic purposes, the tungsten arc, the flame arc, or the quartz mercury 
vapour lamp ? 

Each lamp has its own merits and disadvantages. The tungsten arc is 
probably the richest source of those wave-lengths which are required, i.e., 
those between 2,360 and 4,000 Angstrom units, which penetrate to the deep 
epidermic cells and are absorbed.^’* 

In common with all other unenclosed arc lamps, it has also a great advantage 
in that there is no window between the patient and the source of radiation, 
so that all the wave-lengths that are able to penetrate the intervening air reach 
the skin ; the lamp is also just as efficient when old as when new. Its draw- 
backs are the necessity to keep the tungsten electrodes clean and free of tungsten 
oxide and the fact that as the arc burns it emits a vapour of tungsten oxide, 
but as this vapour has been recommended for inhalation for certain di.seases 
of tlie chest, it is apparently harmless. 

The flame arc, though not nearly so rich in the .shorter wave-lengths, gives 
possibly a nearer resemblance to the sun s rays, but to be effective it requires 
far more current and much longer exposures. 

The mercury vapour lamp needs far less attention than an unenclosed arc. 
When new, it is nearly, if not quite, equal to a tungsten arc in the emission of 
the shorter wave-lengths, but it has the great disadvantage that the quartz 
enclosing the mercury vapour gradually becomes in use less transparent to 
the shorter wave-lengths. At first this can be compensated for by increasing 
the length of the exposures, but increased use more rapidly ages the tube, 
and after a life of between 1,000 and 1,200 hours it is necessary to employ 
a new lamp ; by this time it will have lost about 40% of its efficiency. This 
is not due simply to a gradual diminution of the brilliance of the whole 
spectrum. As the lamp ages the shorter wave-lengths towards the lower end 
of the spectrum are filtered right out to an increasing extent. 

Taking all these points into consideration, I personally prefer the tungsten 
arc. Until recently the latter had one serious disadvantage, i.e., though 
it worked admirably from a direct current supply, it was impossible to strike 
an arc between tungsten electrodes when the supply was A.C. or even rectified 
A.C. In order to try and overcome this difficulty carbon electrodes cored 

13. Ultra Violet Rays in the Treatment and Cure of Disea.se,’' by Percy Hall. Published 
by Win. Heinetnann, Ltd. 
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with tungsten were employed, but in my opinion they are not nearly so 
efficient as pure tungsten. Recently the Medical Suppl}^ Association (London) 
has placed a special rectifier on the market^* by means of wliich the difficulty 
is entirely overcome, and it is now possible to use a tungsten arc from either 
A.C. or D.C. supply. 

[A tungsten arc, kindly lent bv tlnr Medical Supply Association, Gray s Inn 
Road, was then shown working Irom an alternating current supply, it was also 
deinonstrated that in the absence of this apparatus a tungsten arc cannot be 
struck or maintained on an A.G. or a rectified A.('. supply]. 

Ionic Medication. 

I make no serious attempt in tliis paper to trace the various types of treat- 
ment to their earliest applications. According to James Morton,^® the first 
claim of the transportation of medicines into the body by electricity was 
made by Pirvati, of Venice, in 1747, but according to this author small 
credence is to be placed on this claim. He attributes the first credible researches 
to G. Weidernann in 1853 ; little was heard, liowever, of this form of medication 
after this for many years. In 1889 a paper by Newman Lawrence and A. 
Harris was read before the vSociety of Arts on their “ Cataphoric Method 
of Medication,’' and in 1890 Thomas A. Edison read a paper at the International 
Congress held in Berlin. He claimed that he had been able to reduce the size 
of enlarged joints in a gouty subject by conveying lithium into the body by 
aid of an electric current. He placed one hand of the patient in a disli oi 
saline solution, and the other hand in a solution of lithium chloride. The 
two solutions were then connected to the poles of a C.C. battery making the 
lithium positive, and the .saline solution negative. After treatment he showed 
the presence of lithium in the urine. These e.xperiments were conclusive, 
and since that date much wwk has been done on the subjec t. I'liis form ot 
treatment is now freely prescribed by the medical }:>rofession ; it is in fact 
one of the most common ly used forms of electrical treatment. 

Newman Lawrence and Harris were probably the first to tTn{)l()y the* term 
Cataphoric medication.” Since then many other names have been employed, 
such as, ” Cataphoresis,” ” eiectrical osmosis,” “ionic medication,” and 
'‘ionization.” The.se terms are frec}uently misused. “ Cataplioresis or 
electrical osmosis ” is a j)henomen()n which accompanies ionic medication, 
but is really a different procc^ss ; it indicates thc^ actual transfer of liquids 
through the pores of the skin under the action of an applied electro-motiv* 
force. Personally, I believe it may be due to alteration of surface tension 
and electro»capillary action through the pores of the skin (the same phenomenon 
that is made use of in the Lippmaim capillary voltmeter). 

14. British Patent No. 279,680/27. 

15. See “ Cataphoresis as applied in Medical Surgery and Dentistry," by James Morton 
Published by Swan, Sonnenchein & Co., in 1898. 
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Ionization implies the transference of “ ions ’’ tinder the application of an 
electro-motive force, but does not indicate the actual transfer of the whole 
solution. 

The two terms arc, I am afraid, often used indiscriminately in medical 
prescriptions. It is also an understood thing that the electro-therapeutist 
shall discern between anions and cations (positive and negative ions) and 
employ the correct polarity when treating patients by ionization. 

One could easily hJJ an evening enumerating tlie various ways in which 
electricity is now used in medicine. There is the Leduc current (a type of 
interrupted constant current in which the duration of the make and break 
are under accurate control, and in which the relationship between them can 
be altered at will). There is electrically produced vibratory massage. Power- 
fu> magnets are employed for the removal of fragments of steel or iron from 
the eyt‘. I have such a magnet which 1 have on occasion used at the local 
hospital. Magnets are also used for the detection and location of fragments 
of shrapnel, etc., by noting the quivering of the tissues when a magnet fed 
by alternating currents of low periodicity is held in the vicinity of the foreign 
body, of which the depth and position can thus be judged. 

Another instrument for the detection of foreign bodies is the electric probe, 
which, in conjunction with a telephone, makes a sound wdien it comes into 
contact with the foreign body. 

Eh.'ctric lights are employed in numerous instruments, for the testing of 
sight, transillumination, etc. One has frequently to transilluminate the 
antrum when X-raying the teeth to detect the presence or otherwise of pus. 
fhere are various endoscopes employed for internal examinations, the 
examination of the bladder, etc. Operating theatres are now illuminated 
in such a manner that no shadows are present to impede the surgeon during 
operation, this desirable result being achieved by means of mirrors. Then 
there is the Bergonie treatment for the heart, and for the reduction of obesity, 
riie Cambridge Scientific Instrument Company has devised an instrument 
called the electro-cardiograph,* by means of which it is possible to demonstrate 
and record the human heart beats, for which purpose they employ an Einthoven 
string galvanometer ; they al.so make an apparatus called a phono-cardiograph, 
which records the volume and power of the sound, also its pitch and tone. 
This instrument enables us to settle the exact position of any sound or murmur 
in respect to the main events of the cycle of heart movements. 

Electricity has been employed for measuring the time taken when converting 
thought into action.^** I devised an apparatus for this purpose as far back 
as 1909. 

* Commercial oscillographs have recently been employed with success for electro-cardio- 
graphy by P. Fabre. Comptcs Rendus 187, pp. 257-258, July 23rd. 1928. Their intro- 
duction into this branch of electro-medical investigation is likely to become very general, 
owing to their comparatively low cost of manufacture. 

16. “ Measuring the Time Taken in Conversion of Thought into Action,*' G. G. Blake. 

* Knowledge/* Vol. VI, pages 14 and 15. January, 1909. 
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Method of Measuring and Recording the Human Emotions with a 
Thermionic Reflexometer. 

In 1900 Veraguth, of Zurich, was the first to discover that a change of 
electrical resistance takes place in human beings as a result of emotional 
stimuli. This action or rather reaction is known to psychologists as the 
psycho-galvanic reflex. 

When lecturing for the Institution of Electrical Engineers at Derby in 
March this year, I borrowed the apparatus usually employed for this purpose, 
i.e., a specially constructed Wheatstone bridge and sensitive galvanometer. 
The apparatus performed its functions quite well, but, as I found it most 
difficult to keep the bridge balanced by aid of the five necessary adjustment 
knobs while the resistance of the patient was ever in a state of change owing 
to his uncontrollable emotions, I have since devised a more simple method 
which requires only one variable adjustment. In place of a Wheatstone 
bridge, a thermionic valve and circuits are employed.^® 

1 am using this new arrangement for my demonstration this evening. 

As I hope to show you, any sudden emotion will (after a pause of approxi- 
mately two seconds) cause a sudden deflection of the moving coil of the galvano- 
meter, due to an increase of conductivity. The amplitude of this deflection 
varies according to the type and intensity of the emotion and other conditions. ' 

Response can be obtained by the reaction of the subject to a sudden noise, 
an electrical or other shock, the prick of a pin, a sudden threat of violence, 
and even to quietly spoken words which conjure up emotion due to sad or joyous 
memories, etc. 

With this apparatus it is possible to measure the change of resistance 
produced by any emotion. 

I have brought an amplifier, and I hope this evening not only to make this 
resistance change visible to you by aid of a mirror galvanometer, but (for 
the first time in public I believe) to render it audible to you as well. 

[The foregoing applications of a thermionic reflexometer were then demonstrated]. 
Prideaux^® has demonstrated the difference between the reactions of 
hystericals and of patients suffering from anxiety-neurosis, and Waller^’ tested 
a number of people and showed that the only portions of the anatomy of 
an ordinary individual which responded were the hands and feet. In the 
cases of certain spiritualistic mediums whom he tested, he discovered that 
they responded anywhere up either arm or leg, in addition to showing the 

17. Das Psychogalvanische Reflcxphenomen (Berlin 1900). See also “ The Electrical. 
Expression of Human Emotion/' by A. D. Waller. Proc. Royal Institution, Vol. XXIII, 
1921, pp. 283-293. 

18. “ The Measurement of Emotions by means of a Thermionic Reflexometer," by 
G. G. Blake. Electrical Review, Vol. CHI, No. 2661, pp. 882-884, Nov. 23, '28. 

(This paper gives details with diagrams and curves). 

19. " Some Applications of the Psycho-galvanic Phenomenon," by T. H. Pear. 
Discovery," Vol. V. Pages 116-119, July, 1924. 
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usual hand and foot res})onses. Of course this does not in any way prove the 
truth of spiritualistic beliefs, but it certainly indicates the abnormal sensibility 
of certain mediums who underwent the test, and it would appear according 
to this investigator to provide a method of distinguishing people with genuine 
mediumistic powers from those who can only make claim to possess them. 

My own investigations have been so far mainly concerned with an endeavour 
to establish some standard against which all psycho-galvanic reflexes can be 
gauged. For tliis purpose I apply a series of known and gradually increasing 
voltages to any part of the subject other than that included in the thermionic 
valve circuit (1 usually apply these shocks to the free hand of the subject). 
The resistance change due to each suddenly applied voltage stimulus is then 
VOLTS 



RESISTANCE DROP » 


K— SUGGESTED PIN PRICK 


OHMS 


Fig. I. 


noted and curves are plotted similar to those shown at A, B, and C (Fig. i). 
Ab Bb and are also curves of the same three subjects, and are plotted 
in exactly similar manner, except that whereas the shocks for curves A, B, 
and C were applied by an opierator, those for Ab B* and are self-inflicted 
by the subject, who in this latter case himself depressed the switch. By 
reference to curve A it will be seen that the mere suggestion to the subject of 
a pin prick (not actually applied) produced a galvano-reflex, which was 
equivalent to an actually applied shock of 26.4 volts. I think we can assume 
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therefore an equal loss of nervous energy in either case. In every case so far 
observed the selLinfiicted shocks produced a much greater effect than did 
a shock at the same voltage applied by someone else. Another interesting 
result at once observed by a study of these curves is the great difference in 
the distance apart of the dual curves for various subjects. Possibly a study 
of these dual curves may throw light upon the relative ability of subjects 
to receive impressions. 

After a series of emotional stimuh, the reflexes begin to tire. When this 
stage is reached it is useless to continue the sitting. I have no doubt, however, 
that an investigation of this effect would be fruitful in estimating the rapidity 
of nervous exhaustion. A series of stimuli (all of one voltage) could be applied 
to a subject at equally recurring intervals of time. 

Much work requires to be done on these and similar lines and a great number 
of curves*® need to be made with every variety of subject ; at present I can 
do no more tlian indicate a few possible applications. 

Galvano-reflex curves of neurotic patients undergoing electrical or other 
forms of treatment, plotted before and after treatment, might, I think, provide 
us with a method of estimating the imp)rovement in their nervous conditions. 
It would be interesting and possibly useful to investigate the effects produced 
on galvano-reflexes by various drugs, such as aspirin, alcohol, etc. I am 
also inchned to think tliat a careful study of a large number of curves of patients 
suffering from various diseases miglit be of value in the study of diseases and 
might possibly aid diagnosis. 

There is one other interesting experiment which I should like to show 
to you, (This is an entirely new experiment never before demonstrated). 

Two subjects can be placed one in each arm of the thermionic reflexo- 
meter."*^ If I prick one of them with a pin, the galvanometer will deflect 
it to the left, and if I prick the other subject, a right hand deflection takes place 
If I stimulate them both suddenly by a sudden noise, a kind of emotional 

tug-of-war " win occur and one or other of them will win and bring the 
deflection over to his side of the scakt. 

[An emotional “tug-of-war” was then demonstrritefi. and the etlect wa'^ 

rendered both audible and visible]. 

Numerous experiments have been performed on the growtli and develop- 
ment of animals and plants; in fact, there are one hundred and one other 
electrical applications which it would occupy too much time to describe. 

Before showing you any further experiments, a short space must be devoted 
to X-rays, as they most certainly come well within the scope of this lecture. 

20. As that portion of the galvano-reflex curve with which we are working at present 
forms practically a straight line, and the dual curves for eacli subject are found to run 
parallel with the A curves, it may only be necessary to apply shocks at one fixed voltage to 
all subjects, and then to compare the resistance drops resulting from (A) the shocks applied 
by an operator with (B) the fall in resistance due to self-inflicted shocks of the same value. 

21. I am indebted to the Medical Supply Association for the loan of some of the 
apparatus we are using this evening. 
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There is no need for me to remind you that the medical profession is indebted 
to a very large extent to the late Sir William Crookes, whose early researches 
led to the discovery of X-rays by Prof. Rontgen in 1895. The discovery, which 
the latter communicated to the Physico-Medical Society of Wurzburg, Bavaria, 
in the November of that year was to the effect that some crystals of barium 
platino-cyariide were placed near by a vacuum tube, and that although the 
latter was completely covered with black paper, the crystals fluoresced under 
the influence of some invisible radiations. He also showed that fluorescence 
could still be produced even when these radiations were intercepted by sucli 
solid bodies as ]:>ooks, sheets of aluminium, etc. 

In March, 1896, only a few months after Rontgen’s discovcTy'*^'^ Mr. A. A. 
Campbell Swinton read a paper wfiich I believe to be the first on X-Rays 
delivered in this country ; it was entitled Rontgen 's Photography of the 
Invisible,’' and was given before this Society under the chairmanship of the 
late Prof. Dewar (afterwards Sir James Dewar). Several X-ray jfliotographs 
were actually taken during the lecture and shown to the audience ; these 
were certainly some of the very earliest radiographs taken in this country. 

At its conclusion Sir James characterised it as an interesting and almost 
epoch-inaking pa])er,” and this it has certainly proved to have been. 

On that occasion, Mr. Campbell Swinton (who, 1 believe, has been Chairman 
of your Council four times), after pointing out that ordinary photographic 
[dates as tlien used were not necessarily the most suitable for X-ray photo- 
gra|)hy, said, “It a[)i)ears to me that the sensitivenc'ss of [diotographic plates 
to these rays might very probably be very largely increased by treating them 
with fluoresc(Mit substances or e\a‘n by arranging a Ihiorescamt screen to be in 
contact with the film during the expo.sure.” 

His suggestion has long since become an accom[)lishe(l fact ; I doubt if 
there is a radiographer or a radiologist anywhere* who does not employ in- 
tensifying screens. Ib^ also made the following prediction : — “ There seems 
every ])rospect by its (.\-rays) means of being able to determine the extent 
of calcareous deposits in the internal organs of the body, malformations and 
vliseases of llie boiK?, etc.” . . . “It may in time be possible to photograph or 
actually set* tlu* internal organs in operation,” etc. 

All the.se ])redictions have been abundantty fulfilled and it must not be 
ov^erlooked that modern radiology owes its origin to those suggestions. 

In i 89() Mr. Cam])bell Swinton modified Rontgen 's design of an X-ray tube 
and improved the definition of X-ray photographs by the insertion of a sheet 
of platinum set at an oblique angle to the path of the cathode stream. 

As far back as 1874, in order to display the heating effects of the cathode 
stream, Crookes had by the employment of a hollowed-out cathode actuall}^ 
brought them to a focus upon a thin sheet of platinum. This tube must have 

22. Journal of the Royal Society of Arts, Vol, XLIV, March 6th, 1S96. 
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been a powerful source of X-rays, but, unfortunately, being invisible and 
unexpected, they remained unnoticed. 

In 1896 Professor H. Jackson constructed a tube very similar in design, 
but this time with special reference to the production of X-rays. It was a 
combination of those employed by Crookes and Swinton. He brought the 
cathode stream to a focus by means of a concave cathode, the anode on to 
which tliey were focussed being set at an angle of 45*^. X-rays from this 
tube being generated from a point source, sharp shadows resulted, making 
it possible for the first time to obtain really clear and useful radiographs. 
Kaye has since shown that the output of a tube is almost independent of the 
angle at which the anticathode is set.^s 

Independently and during the same year Campbell Swinton and Elihu 
Thomson designed double cathode tubes for alternating currents. Since 
this date many types of tube have been designed and placed on the market. 
Until 1913 partially exhausted gas-filled tubes held complete sway, but following 
the advent of the thermionic valve, invented by Professor Fleming in 1904,^^ 
and a large amount of research work carried out mainly at the Cavendish 
Laboratories at Cambridge, Professor W. D. Coolidge, of Iowa, U.S.A., 
designed a tube^’ having a hot spiral filament as its cathode. This tube 
was very completely exhausted. Its outstanding feature from the radio- 
graphic point of view was that the number of electrons projected from the 
cathode depended upon the temperature of the latter. This tube has since 
come into very general use ; it has many points in its favxjur, although it is 
at least four times as expensive as a good gas-filled tube. 

In the hands of a practised radiographer the latter will yield equally good 
if not better work (I speak, of course, of the radiography of patients; it will 
not, I believe, compete with the Coolidge tube in the radiography of metals). 

The Coolidge tube is unquestionably much less difficult to handle, and can 
be used by rule of thumb methods. 

In 1924 another very important innovation in X-ray tube construction 
was achieved — I refer to the introduction of the Philips Metalix tube.®^ Its 

23. See Proc. Rontgeii Society, 1909, and “ X-Rays,'’ by G. W. C. Kaye, L). Sc. IvOng- 
inan.s Green d: Co. 

24. “ Klectricity in the Service of Man,” by R. ^Vlullineux Walmsley. Cassell & Co. 

25. Proc, Royal Society, London. Vol. LXXIV, page 476, 1905. Also '* History of 
Radio Telegraphy and Telephony,” by G. G. Blake. Chapman <S: Hall (for Edison eifect 
and the Wehnelt hot cathode). 

26. ” Some Aspects of Radiology,” by G. W. C. Kaye. Rdntgen Journal, Vol. XVI, 
April, 1920. 

27. Paper by W. D. Coolidge. Physical Review, Vol. II, Series II, 1913. Page 409. 

Also ” The Measurements of Radiation from the Coolidge and other X-Ray Tubes in 

Clinical Use.” By Sidney Russ. Rontgen Journal, Vol. XI, page 42, April, 1915. 

28. Fortschritte auf dem Crebiete der Rontgenstrahlen (Kongressheft Innsbruck, 1924). 
Also ” New Metalix Tubes for Radiography and Therapeutics,” by A. W. Bouwers. 
(Physicist of Philips Lamp Works). British Journal of Radiology (Rontgen Society 
Section), page 139-143. April, 1927. 
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construction incorporates several new and very important features, which, 
in my opinion, are likely to earn for it a pre-eminence in the radiographical 
world. 

Firstly, there is the method employed for bringing the electron stream to 
a focus. In lieu of a concave cathode or spirally wound filament, use is made 
of an electrostatic field similar in some respects to that employed in a cathode 
ray oscilloscope. The cathode stream passes through a negatively charged 
diaphragm which repels the electrons to its centre, and in this way brings 
them to focus upon the anode. 

The development of thermionic valves for radio-telegraphy has led to much 
research work on the sealing of glass to metal, also methods for making metal 
impervious to gas molecules, so that when a metal tube is once exhausted it 
will retain its condition of vacuum. The Metalix tube, as its name imphes, 
is made of metal and has a glass window sealed into one end. As the latter 
is the only part of the tube transparent to the X-rays, the need for heavy 
and cumbersome protection boxes, with which all other forms of X-ray tube 
have to be surrounded, is entirely dispensed with. The anode of this tube 
is also of unusual construction. It is set parallel with the cathode, and the 
cathode stream impinges against the sides of a conical hole in its centre. In 
this way a larger surface of metal is subjected to bombardment than would 
be the case* were the surface flat, and as the major part of the spluttering 
accompanying tfie electronic bombardment takes place within the conical 
cavity the walls of the X-ray tube are shielded. 

In addition to the primary function of the charged diaphragm already 
described, the latter perforins another extremely useful purpose. It is well 
known that the life of the filament of an X-ray tube is considerably shortened 
owing to its bombardment by positive ions, which travel in the reverse direction 
to the cathode stream. The charged diaphragm must also act as a screen 
against this effect. 

1 am hoping that X-ray tube manufacturers will be able to borrow^ one 
more idea from the radio engineers, and that they will soon supply us with 
X-ray tubes fitted with dull emission filaments. Lack of time makes it quite 
impossible this evening to touch on X-ray coils, interrupters (electrolytic, 
arc, or mechanical), high tension transformers, screens fluorescent, or in- 
tensifying, tlie Potter-Bucky diaphragm, the radiography of the gaU-bladder 
by aid of iodeikon, etc. 

The first radiograplis w^ere taken by Rontgen in 1895, when he obtained 
shadows of metal objects inside a wooden box, and also outlines of the bones 
of the hand. Even at that date the great possibilities which X-rays offered 
to surgery were noted by him. These new rays naturally made a great appeal 
to the imagination of hrmdreds of scientifically-minded men, both lay and 
medical, and following the introduction of the Jackson focus tube, X-rays 

29. For description see V^ilsey. The American Journal of Rontgenolog>% January 1922. 
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C. Same Patient 24 hours after intake of meal. D. A Patient suffering from a malignant 

Showing sagging of transverse colon with sharp kink growth which almost completely obstructs 


at hepatic flexure. 


the passage of the meal. 



E. A tooth in right antrum^ F. A fractured clavicle. 
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soon found a rccognisod jdacc* in surgery. Examples of radiographs from 
iny own practice are given in Fdg. 2. The plastic radiograph K is made 
in a special manner and is the result of a combination between a positive 
and a negative picture. 

Stereoscopic Radiography and Localization. 

In 1896 Elihu Thomson pointed out that stereoscopic radiography could 
be achieved if the X-ray tube was displaced a distance of about 2|in. for 
the second exposure, and that such radiographs should be of great value to 
surgeons in the location of foreign bodies. 
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One of the first to make use of his suggestion in this country was the late 
Sir James Mackenzie Davidson, who not only worked out a practical method 
of making such radiographs and of viewing them afterwards by means of a 
Wheatstone stereoscope, but by applying the principles of triangulation 
(suggested by stereoscopy) was the first to devise a method in 1898®® of 
measuring the exact depth and location of embedded foreign bodies. This 
is now well known as tlie Mackenzie Davidson cross- thread method of 
locaUsation. 

Since this date many other X-ray workers have made use of very similar 
methods of geometric localization. While most of these methods are quite 
satisfactory, all of them — with the exception of the very useful “ Parallax 
screening method — require careful preliminary notes and measurements, as 
to tube distances, displacements, etc. Again, they require specially designed 
tube-holders, fitted with tube height and displacement scales and the like. 
After the outbreak of the War, I was called upon to do a large amount of 
portable radiograph}/ at the various hospitals* to which I had been appointed 
radiographer. Massive tube stands were out of the question, and when asked 
by the surgeons to report on the localisation of fragments of shrapnel, etc., 
I soon found myself severely handicapped. It being impracticable to employ 
heavy calebrated stands for this portable work, 1 devised a method®* by 
means of which localization can be carried out without any preliminary 
measurements. Any simple protective stand can be employed and no notes 
or measurements of the tube displacements have to be taken. Only one 
photographic plate is required and on this plate two exposures are made 
without disturbing the patient. All the necessary measurements, tube dis- 
placement, height of tube, and displacement of the shadow of the foreign 
body are self recorded (photographically). 

The radiograph thus obtained provides a permanent record of the case from 
which at any time the depth of the foreign body or bodies can be ascertained 

either graphically by tri angulation, or by the equation X == — 

d L 

where X = the depth of the foreign body 

d — the displacement of its shadow on the X-ray plate, 
h the height of the tube from the plate when the exposures were made, 

L the distance that the tube was displaced between the two exposures. 

30. Arcliives of Rontgen Ray, May, 1898. Also Proc. Royal Institution, Vol. XXI, 
Part III, No. no, April, 1918, pp. 662-668. 

31. For further information on the various best known methods refer to “ X-Ray 
Observations for Foreign Bodies and their Localization," by Harold C. Gage. Published 
by Wm. Heinemann, 1919. 

*Seven Red Cross and four civilian Hospitals. 

32. Journal of Rontgen Society, Vol. XI, No. 42, January, 1915, and Vol. XII, No. 46. 
Also, Archives of Radiology and Electro-therapy, July, 1915. Also, Knowledge, Vol. 
XXXVIII, November, 1915. 
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Before the radiographic exposures are made a couple of small adhesive 
metallic plasters (say in the shape of a square and a triangle) are placed on 
the skin. These are arranged so as to be in contact with the plate to ensure 
that each of them will only cast one shadow. When the radiographer's report 
is handed to the surgeon in charge of the case, the latter is given a tracing 
on a flat sheet of celluloid upon which the positions of these two adhesive 
markers are indicated, together with the exact position of any foreign body 
or bodies relative thereto. It is then only necessary for the surgeon to move 
the limb or other part of the patient into the one and only position which 
will enable him to place the tracing in exact coincidence with the markers 
on the patient’s skin. When this has been achieved, he knows that he has 
placed the patient in exactly the same position as that in which he was when 
the radiographic exposures were made. I have found this scheme of particular 
advantage as in nine cases out of ten the surgeon is not present when the 
localization is being made. He has now only to make incisions at the positions 
indicated on the tracing in order to reach the foreign bodies at the depths 
which he is also given. 

1 have further extended this method to the exact localisation of foreign 
bodies in the eye.®^ In this case also only one plate is employed, on which 
all the measurements are self -registered and recorded and the exact position 
of the F.B. is afterwards ascertained in three planes. 

[Slides wtT(‘ then shown illustrating tliree examples of foreign bodies localized 
by the a])ove method, \'iz. : a neo'dle in a hand ; an airgun bnlhd within an eye ; 
and a fragment of slirapnel in an eye. JCxamples illustrating tht' use of radio- 
graphs by Veterinary Surgeons were also shown*^^*]. 


The Therapeutic Application of X-rays. 

X-rays were probably first brought into use as a therapeutic agent in 1896. 
The question of priority in their therapeutic application has been a much 
disputed one.'*^ 

In France Dr. Despeignes^® reported the application of X-rays to a case 
of cancer of the stomach in i8gb. 

In 1897 FTeund reported the X-ray treatment of a large hairy ntevus^® and 
the next year Freund and Schiff reported six similar cases successfully 
treated."^ 

33. Archives of Radiology and E-lectro- therapy, July, 1913. (When this paper was 
written one preliminary measurement was necessary, i.e., the distance from the centre of 
the bridge of the nose to the X Kay plate. This can be dispensed with by placing a small 
pellet of lead in that region before the exposures are made, and ascertaining its distance 
from the plate after development, from the di.splacement of its shadows by triangulation). 

34. See “ The Kontgen Rays in Therapeutics and Diagnosis,’' by Pusey & C'aldw'ell. 
Published by W. B. Saunders & Co. 

33. “ La Semaine MtTlicale,” July 29th, 1896. Vol. XVI, p. CXLVI. 

36. Wiener Medizinische Wochenschrift, March 6th, 1897. Vol. XLVII, p. 428. 

37. Wein. med. Wochens, 1898. Vol. XLVUI, p. 1038. 
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Another of the earliest authentic reports of X-ray treatment which I hav^ 
been able to find is a report by Ravillet in 1899 of benefit in a case of 
tuberculous laryngitis.®** 

Out of a large number of reports which have appeared in various medical 
journals, it is very difficult to discover who was the first to apply X-rays to 
lupus. I find that a case was treated by Schiff and Freund in Germany in 
1898.®® A case was referred to me for treatment by Dr. Gardiner in 1905; 
(this was illustrated by lantern slides as .seen before and after treatment). 
I believe KiimmeF'* reported a cure during 1897. In the United Kingdom, 
Hall Edw^ards^ treated a case of lupus in 1900. The treatment of tinea (ring- 
worm) was suggested by Freund in 1897. One application of X-rays, followed 
by removal of the hairs after an interval of from 15 to 21 days completes the 
cure, and in my experience of the treatment of hundreds of such cases during 
the last 22 years, I hav^e never come across a single case in which there has 
not been perfect regrowth of hair. Idiosyncrasies are, however, stated to 
exist. 

The earliest case of tlu? treatment of cutaneous carcinoma by X-rays was 
(according to Pusey) a rodent ulcer treated by Stenbeck^- of Stockholm, 
and demonstrated by him in December, 1899. 

The foregoing are undoubtedly some of the very earliest a]:)plications of 
X-rays for their curative infhuaice. and I do not intend to extend the list any 
further this evening. Had tliere been time I should have liked to have shown 
you how the teclinique has de\ eloped since the.se first therapeutic applications, 
until to-day both here in luigland and more particularly in (Germany at 
Erlangen and in France dee|'» therapy with very liard tubes is ])eing 
administered. 

In 1908 Barkla and Sadler showed that when a beam of heterogeiu^ous 
X-rays falls upon a sheet of metal, the lattf'r beco]Tie.s th(’ source of a lUiw 
supply of X-rays, homogeneous in character, and that the penetrating j)ower 
of their charactiristic radiations is dependent upon the atomic weight o{ the 
element from which they are emitted. 

Tliis discovery has been a])plied to the treatment of rodent ulcer by several 
workers. 1 have myself treated one such case for a local liospital, by the 
application of zinc ointmcait just before the aj^plicatiou of X-rays. 

The ulcer healed up quite nicely, but in the absence of further experience 
with other similarly treated cases, I am not prepared to express an opinion 
as to whether the presence of the zinc accelerated the cure. I liave healed 
up many otluir rodent ulcers quite as rapidly with X-rays alone. 

38. Ruvue de la Tuberculo.se, April, 1897. 

39. Wien. med. Wochens. Vol. XLVlib p. 1058. 1898. 

40. At the 22nd Congress of the Duetsche Cie.sellschaft fur Chirurgie. April 22ud, 1897. 

41. Edinburgh Medical Journal, Vol. XLIX, 1900, p. 139. 

42. “ The Rontgen Rays in Therapeutics and Diagnosis,” by Pusey and Caldwell. 
Saunders & Co, 
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Rodent ulcers have been healed up by several workers by the introduction 
of zinc ions by ionization. 

I suggest that probably a more rapid treatment for rodent ulcer should 
lie in a blend of these two treatments, i.e., first to introduce the zinc ions as 
deeply as possible into the ulcer and the surrounding tissues, and then to 
apply X-rays in order to bring out their characteristic radiations. 

As far back as 1900 Curie and Sagnac show^ed that the absorption of X-rays 
by an element is accompanied by the liberation of electrons ; this electronic 
emission reaches a maximum when characteristic radiations are excited. 
This fact was brought very forcibly to my notice in 1918 when Professor 
E. A. Owen and myself carried out some experiments in connection with a 
research he was making on this very subject.^'* 

According to Professor Bragg, X-rays themselves are ineffective, and all 
the chemical and physical changes observable under their influence are to 
be attributed to the electrons they produce when they are arrested. 

Kayk’s Postulate, 

According to (i. W. C. Kaye, the only purpose X-rays serve in therapeutics 
is to plant the action deeper in the body. He says : ‘'To produce therapeutic 
action at any particular point, there must first of all be transformation of the 
X-rays into corpuscular rays (electrons), and then absorption of these 
corpuscular rays.’' 

Only 23 years aftei* the discovery of X-ra\'s, their medical application had 
grown to such proportions that in his presidential address to the Rontgen 
Society in June, 1918, Dr, Kaye made the following statement : — “ But the 
all-important use of the X-rays, and the one most dominant in our minds 
to-night, is their medical a]>plication. Every hospital of any size now has 
its X-ray de])artment, and there are many thousands of radiologists, both 
medical and laymen, devoting their lives to the work, and by their aid miracles 
are literally being WTouglit daily.” 

The photographs, shown in Fig. 3, illustrate a lew of the cases which have 
been referred to nu' for X-ray treatment by hospitals and doctors during the 
course of my practic(\ 

[Lantern sli(l(.*s oi a number ol other ernes of lu{)us, rocUmt iilcta', t^pitlulic ina , 

(Uc., were shown]. 

Quantitative X-kav Measi kements. 

Several methods have been evolved for more or less accurately measuring 
the dosage of X-rays, but time will not permit me to enumerate them all. The 
two outstanding methods now in use are (i) the platino-cyanide of barium 
colour change method, and (2) the method of measuring the ionization produced 

43. See “ The Asymmetrical Distribution of Corpuscular Radiations produced by X* 
Rays." By E. A. Owen. Proc. Physical Society of London. Vol. XXX, Part ITI. 
April 15th, 1918. 
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Nov. ist. Cured Jan. 19th. 

Epithelioma. Rodent Ulcer. 



Before Treatment. During. After. 1 1 years after. 


Angiomatous Tumour. 



Jan. 6th. Feb. 12th. 

Naevus. Papilloma. 

Fig. 3. 


by X-rays witliiii an ionization chamber by observing the discharge of an 
electroscope. 

Quite recently another method has been invented in Austria at the Strauss 
Laboratories, Vienna, which makes use of a triode thermionic valve. 

The grid of the valve is charged negatively by means of a small transformer ; 
in this condition no current can pass through its plate circuit. An ionization 
chamber is connected to the grid, which in use acts in similar manner to the 
grid leak so familiar in radio reception. When the ionization chamber is 
irradiated, the grid begins to lose its charge more or less rapidly according to 
the intensity of the rays, owing to the increased conductivity of the air in the 
ionization chamber as it becomes ionized. As soon as the grid potential has 
exceeded a certain minimum positive value, an anode current passes through 
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the valve and operates a relay. This recharges the grid and at the same 
time operates a clock, a light signal, or any other auxiliary apparatus, that 
may be required. The process automatically and periodically repeats itself. 
The time taken will depend upon the amount of the ''X” radiation. An exact 
measurement of the dose can therefore be obtained by the automatic counting 
of the relay movements. 

The instrument has been named by the makers the “ X-ray Mecapion." 

The Application of Currents of High-Potential to Therapeutics. 

Static machines have been employed for therapeutic purposes since the 
earliest days of medical electricity. Prior to the year 1899, when W. J. 
Morton, of New York, introduced a new modality** known as the '' static 
wave current ” (often called after him '' the Morton wave current ”) the 
treatments were usually eitlier applied locally in the form of static breeze or 
etfieuve, or generally, by charging the patient to a high potential on an insulated 
platform or couch. 

The static breeze from the positive pole of the machine had a sedative effect, 
and the breeze from tlie negative pole was employed where stimulation was 
desired. 

Morton s scheme consisted in placing the patient on an insulated platform, 
and connecting him to one pole of the static machine, the other pole of which 
was eartlied. Under these conditions when the machine was worked the 
voltage applied to the patient steadily increased until the potential was 
sufficiently high to break down tlie air gaj) between the discharge knobs of the 
machine (previoasly set at a suitable distance apart). When this occurred the 
patient was momentarily discharged to earth, and a powerful but painless 
contraction of the muscles in the vicinity of the electrode occurred. After 
the dischai'ge, the potential gradually rose again and the process was repeated 
ad lib. The intensity of the contractions and the time intervals between 
their occurrence depends mainly on the distance of the separation between the 
spark knobs of the macliine. 

This form of treatment has proved of great value, in the relief of local 
congestion and liyperamiia, relief of pain, muscular spasm, etc. I have seen 
surprisingly rapid cures of long standing sciatica, lumbago, etc. I do not, 
however, wish to give the impression that this treatment is a specific. We 
all meet with intractable cases at times, and again so much depends upon the 
primary cause of the trouble, but the percentage of cases that obtain lasting 
relief is quite high. 

Probably by far the greatest boon bestowed by this treatment is the relief 
which it gives in cases of enlarged prostate gland. The results are truly 

44. Bulletin Officiel de la Society E'ranQaise d’Electroth^rapie. January, 1899. Elec- 
trical Engineer, March 4th, 1899. Transactions of the American Electrotherapeutic 
Association, 1900. “ High-potential and High Frequency Currents," by Wm. Benhara , 

Snow. (New York Scientific Authors Publishing Co., 1905). 
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wonderful ; in many cases relief is experienced after the first application. 
Ten or twelve treatments nsually give comfort and allow the patient to sleep 
without interruption through the entire night. 1 have treated numbers of 
such cases that have been referred to me by various medical men, and most 
of them have obtained great relief. 

The great drawback wit!) all static modalities is the erratic behaviour of 
influence and frictional machines in damp weather. I overcame this drawback 
when in 1910 I devised a method*** for obtaining static electricity from an 
induction coil for medical ])urposes, and also for producing painless static 
contractions similar to those obtained by Morton from a static machine.*^ 
While experimenting with this method I took a number of s])ark photographs* 
to show that the discharges obtained were pure negati\'e and positive, and 
exactly comparable with tliose produced by tlie discliarges from a Wimshurst 
or other type of static machine. 

Illustrations A and B in Fig. 4 show re.spectively a ])Ositi\'e and a negative 
spark photograph. As will be seen, each photograph lias distinct characteristics 
of its own. 

At about this date 1911 a controversy was at its height regarding the results 
obtained by the application of high-frequency currents. In ca.ses of neuritis, 
for instance, .some workers claimed relief of pain in nearly all cases treated ; 
others obtained ver^* erratic' results, and others again, instead of finding 
improvement, reported that their patients seemed to get worse. The idea 
occurred to me to investigate the discharges from a high-frequency resonator 
by aid of spark photographs. Illustrations C and 1 ) in Fig. 4 show the results 
obtained. It will be deserved that either negative or positive can be made 
to predominate, according to the direction in which the current is passed 
through the primary of tlie induction coil, or which of its secondary terminals 
are connected to which of the terminals of the high-frequency apparatus. 

Until I pointed out this fact, connections were made quite indiscriminately 
from time to time, it being thouglit that as high-frequency alternating currents 
were employed, it did not matter which way the connections were made. 
Since conducting these experiments I have been very careful to connect for 
negative predominance when .stimulation is required and for positive pre- 
dominance for sedative effects. A distinct improvement in results has been noted. 

All sorts and conditions of high-frequency resonators are now on the market, 
and in my opinion a careful investigation is badly needed in order to standardize 

45. British Patent No. 22660/II. (Exhibited for the first time at the British Medical 
Exhibition at Liverpool, 1912). 

46. For full details and description see “ Method of obtaining Static Electricity from 
an Induction Coil," by G. G. Blake. Archives of Radiology and Electrotherapy, February, 
1919. Numerous references re spark photographs are also given. (Recently spark photo- 
graphs have been very successfully employed in Electrical Engineering for the analysis and 
measurement of surge voltages on transmission lines due to lightning. Everett S. Lee and 
C. M. Foust. General Electric Review. Vol, 30, March, 1927, Pp. 135-145. This paper 
also gives about a dozen references to spark photography). 
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Spark Photographs from Static Machine. 

A. Positive. B. Negative. 



Spark Photographs from High-frequency Kesonatoi. 

C. Positive Pretlominating. D. Negative Predomijiatiiig, 



K. An h^xaniple ol a inugerpnnt taRen by Higii-irequency 
S]>ark Method (suggested by Author), for Criminology. 
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and to make sure that the predominance (if any) shall be known and be 
reversible when required. Oscillographic methods could doubtless be employed 
in place of the somewhat clumsy spark photographs. 

I have a strong feeling that most of, if not all, the therapeutic results we 
are obtaining are likely to be due to these peak value predominances, and 
that in reality we are employing our H.F. resonators mainly as a means of 
obtaining high-potential discharges, similar to those from a static machine. 
If my ideas on this matter are correct, it might be well worth while to conduct 
some experiments with a view to increasing the amount of predominance 
obtainable. I only wish I had the necessary free time and apparatus at my 
disposal to carry out this and many other electro-medical researches which 
constantly occur to me. 

Spark Photography of Thumb Prints. 

I have made a few experiments to see how spark ])hotographs could be 
made use of in criminology for taking thumb-prints. The example shown in 
Fig. 4 was taken instantaneously, and shows soitk^ possibilities for spark 
photography in the new field thus opened.^’ 



The Small “ Splashes below and on Right-hand 
Side of this |High-Frequency Spark Photograph are 
due to Groups of “ Ions " Projected on to the Surface 
of the Plate from the Atmosphere. 

Fig. 5. 

47. Thumb-print spark photographs were exhibited for the first time at my lecture to 
the East Midland Sub-centre of the I.E.E. at Derby. March 20th, 1928. 
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Addenbrooke’s Method of Studying High-tension Discharges. 

The following exf)eriment was shown in January this year by G. L. 
Addenbrooke^® at the Exliibition of the Physical and Optical Societies at South 
Kensington, and it provides us with another means of studying these high 
tension discharges. 

[A view of tlie surface of a glass vt's.sel filled with “ castor oiT' was projected 
on to the lantf'rn screen. Above its centre was a pointed electrode. If the 
latter was given either a. positive^ or a negatixe charge, ioris of like sign to that 
of the electrode were projecteti on to the surface of the oil, and the splashes 
which they produced could be setui. As in the case of spark photographs the 
cliaracteristics of the impressions for positive and negatixe ions were clearly 
defined] . 

In Fig. 5 I have succeeded in obtaining a photograpliic record (round the 
borders of an ordinary H.F. spark characteristic) of some of the groups of 
ions thrown down from the atmosphere on to the surface of the plate. It 
is probable that the sensations one feels from static and high-frequency brush 
discharges are due to the impact of showers of these ions. The last experiment 
was in reality an early stage of electric wind.’' 

I would like to have shown the modus operandi of many other electro- 
medical applications, but I must refrain as time will not permit. 


DISC I' SS ION. 

Mr. a. a. Campbell Swixtox, F.K.S., said the lecture demonstrated what a 
long xvay had been travelled in the subject in the last 32 years since he Viad had the 
pleasure of giving a lecture; in the hall of the Royal Society upon Riingten rays. 
He was amazed at th(‘ complexity of the experiments which had been shown by 
the lecturer. The ground which Mr. IMake had covered was so enormous that it 
was rcidly too difficult for one to fix upon any particular point to discuss. He 
would not dela}’ the nuxTing by anv further remarks, as the time was very late, 
]>ut he did desire to congratidate Mr. Blake upon a very interesting and remarkable 
lecture, and upon the success of his wonderful experiments. 

1'he Chairm.\x conveyed the thanks of the audience to Mr. Blake for his lecture 
and for his w'onderful series of experiments, on nearly an}" one of which, no doubt, 
Mr. Blake could hax t* spoken for an hour. I’ersonally he had had experience of 
doing lecture experiments, but he had never tried to show so many, one after the 
other, and with such grt'at rapidity and such perh;ct success, as Mr. Blake had 
done. Looking back over the ground w"hich Mr. Blake had covered lu^ was surprised 
that lie had been able to get so much into a single lecture. 

In the early days of high frequency alternating currents, he himself had used to 
can*}" out experiments, and it had been very surprising to notice how those 
alternating currents, if they were of .sufticiently high frequency, were not felt when 
they passed through the l)ody, even although the x-oltage was tremeTidous. Ordinarily 
if a person had 2,000 volts apyrlied to him he would be very much damaged; he 

48. *' Splaslies on the Surface of a Liquid Di-clectric produced by a Point Electrode 

with Intermittent Field.” G. 1 .. Addenbrooke, Phil. Mag., May, 1027. 



262 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. Jan. 18, 1929 


would feel uncomfortable even with 500 volts driving a current through the body, 
])ut Iiigh frequency alternating currents might be driven by 30,000 volts. 
Nevortheiess, being so very rapid in frequency they did not seem to have time to 
do any harm. The alternation w'as reversed before the nerves or the tissues had 
time to respond. Altliough he said that no harm was done by passing such high 
frequency alternating currents througli the body, he did not think it wise continually 
to repeat such an experiment, because some harm might 1 h' done without one 
knowing of it. He himself had felt lassitude after those experiments. 

In his early days lie had carried out some experiments in this connection with a 
frog’s nt^rve muscle, and he liad found that tliough a fraction of a volt applied 
to the frog’s nerve by a steadx' current from a potentiometer made the 
muscle twitch ; yet when lu' had applied an alternating current of sufficient 
frequency, such as one got from tlie discharge of a I.ev'den jar oscillating .some 
millions a second, although the x'oltage might be sufficient to cause sparks, the 
frog’s legs did not twitch. He liad also found that if he continued that afiplication 
of the unfelt high frequency current, and then again tried to stimulate it by the one 
volt steady current, the frog did not feel that either. The transmissibility of the 
nerve had been interfered with. An inhibition had been set up in that place 
which had been subject to the high frequency curnmts, so that the perturbation 
which would normally be transmitted to the miisck' from the one volt steady 
current was stopped. There was no permanent dama^^e: it recovered after an 
interval . 

He had visilt'd an electro-th(‘rapeutist in Vicliy, who had sliown him his high 
frequency treatment there. Om* method was to put a patient in Ji coil of wire, 
round which oscillating currents were sent ; but the practitioner did not seem to 
think that it did his patients much good, and had told him that the patients 
seemed to benefit more if he put them on an insulating stool and drew sparks from 
their knees. He had thought it was a sort of auto-suggestion ; for when he 
applied the high frequency current or alternating magnetism, the patient felt 
nothing, and therefore thought nothing was happening to his complaint, and that 
he was not getting better, but if the patient saw sparks l>eing taken from his knee 
he at once thought, “ Oh, this is really something like.” 

He had been interested in perceiving that Air. Blake schemed to agree with the 
notion that it was not radiation which acted primarily. Personally he would 
not expect radiation to act on gross matter directhc Radiation liad a tremend- 
ously high frequency. The frequency of light oscillation.s- -e\'c;n of visible light 
— was not to be reckoned in millions a second but in 500 million millions a second; 
and the frequency of the o.scillations of X-rays was higlier still. He would not 
expect those vibrations to l>e able to do anything direct, luit it was known now' 
that those high frequency waves were entirely competent to eject electrons and 
to disturb the atom. They were (juite capal>le of lieginniug a .sort of stimulated 
radio activity, wLich had been investigated so much medically. It might be that 
they were stimulating the actual nucleus of the atom — the tumble-down from 
uranium through new' substances to radium and on to lead, where the process 
seemed to stop. Those things had to be borne in mind. 

He thought our owm vision depended upon that power of radiation. He did 
not think we saw' by radiation directly. He doubted if it could affect the retina 
of the eye directly. The retina of the eye contained sometliing from which electrons 
were ejected when radiation fell upon it, and tho.se electrons, thus projected, 
were competent to stimulate the nerves. He expected that our nerves were 
stimulated by the ejected electrons rather than by the wave direct — the photo- 
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electric action. That, he thought, would be foand to be the theoiy of vision and 
the way in which the retina acted. 

He might be asked what right he had to »^xpress anv opinion on physiological 
subjects. He had no right at all, and he want(‘d to guard himself by saying that 
no one need believe what he had said. He was merely suggesting it in the presence 
of an audience, .so that if anything was wrong in what ht; had said it might 

be corrected. Sometimes suggestions even from a, layman were serviceable. At 
iiny rate, it was an idea which had a good deal to be said for it. He liad no doubt 
tliat otlier people had had the same idea. 

Altogether it would ])e .seen that the lecturer had brought forwarfl a subject of 
great interest, and he was undoul)t(‘dly owed <♦. liearty vot(‘ of tlianks. 

Mr. (i. G. Jh.AKi': said lu; was extremely obliged to Sir Oliver Lodge and to Mr. 
Campbell Swanton for their ver\' kind remarks. 

He had lieen most interested in the (‘xperimcnt of the frog's leg. He was not 
familiar \vith it, but he remembered tluit a frog’s leg had been used to record 
wireless signals. aft(T rectihcation by a cry.stal. He thought Sir Oliver’s 
experiment in that connexion might lead to valuable research wxirk being done. 

He had also been very interested in Sir Oliver’s theory with regard to Milligan s 
cosmic rays, Tlie tluxiry that those rays might be causing the breakdown of atoms 
and the radio-activit>^ of radium was entirely new" to him. He would like to ask 
Sir Oliver if it was to be taken that they might cause the breakdown of other 
atoms as wa*ll as those in radio-activa* series. ^Vere all elements being broken 
dowm b\' those Milligan rays ? 

rni: replied that he thought Tliat mo.st of tlu* familiar substances 

were stalik*. so that if they’ ever did break dowm and change into others they did 
so wath extreme slowness .so slowh' tliat no «)ne knew that it happened. Those 
that wen' known to be radio-activa^ wen* all at tlie heavy end -.so complex that 
they simpliruxl themselves; liut there was more than that to Vie said about it. Sir 
Erni'st Eutlu'rford had IximbankM a nitrogt u atom and had knocked it to pieces. 
It wxis not merely tin* whole atom which wms hit, bvit the nucleus, a thing so 
minute that it was very ditlicult to hit. Cosmic rays, which were supposed to 
come from tin* iiebuke and w hich were penetrating our bodies and producing some 
effect (l)et‘ausc‘ they did penetrate tlie earth's atmosphere, 30 inches of mercury’ 
would not .stop them), might bt* atJecting the nucleus of the atoms. Whether they' 
wcM'e a fleeting tlu' nucleus of ordinary atom'> as well as the radio active, he did 
not know, Imt Kutherford had knocked a nitrogen atom to pieces. Therefore all 
the atoms seemed to be vulnerable if one took the right means of attacking them. 
Apparently all the atoms wx're madt* out of two simple ingredients, built up into 
architectural structures, and might be knocked down again. 

Mk. (i. (L Hlaki: .said there w^as one other thing he would like to ask Sir Olivor. 
He liad Ixeii present at a lecture gi\en by Mr. Paterson at the Roy-al Society of 
Arts on electric lamps, where Sir Oliver had propounded a theory with regard to 
the possible cause of cancer an electrolytic theory. If Sir Oliver could say a word 
about that he w-as sure the audienc(‘ would be greatly interested. 

Fhe Cn.viRMAN said lie had not got the matter in his mind with sutticient clearnes.s 
At the moment to make; it wortli w"hile for him to speak about it. It had been a 
sort of di.sease of the filaments in lamps to which Mr. Paterson had called attention. 
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There seemed to be a catalytic growth in the filament of the lamp. The atoms 
deposited material in a weak place and went back for more, and so on con- 
tinuously. Mr. Paterson had traced that it was due to the presence of certain 
substances ; he had forgotten what those substances were. 

Mr. G. G. Blake : Water. 

The Chairman said water was generally at the bottom of all chemical reactions. 
Water was a wonderful substance. Chemical reactions would not begin if there was 
no water. Professor Baker had shown that the gases which exploded, like hydrogen 
and chlorine, under the action of light, would not work at all if they were quite dry. 
Very often he himself had found that when one took great care over an experiment 
and got it quite perfect, it would not respond; success had been due to some slight 
impurity. That was the way to make discoveries. That was the way radium 
was discovered— by looking out for those residual effects, and discovering why 
things happened. If there was no water present, even hydrogen and oxygen 
would not combine. Professor Baker insisted that water was essential to chemical 
action, and that dryness stopped it. Professor Baker was called by his under- 
graduates “ His Imperial Dryness,” so keen was he on the subject. Water in the 
lamps — if it had been only water — had set up the disease to which Mr. Paterson 
had referred ; and if it was excluded it did not go on. The only thing which he 
himself had ventured to suggest had been that cancer might be a catalytic growth. 
The cells misbehaved and formed structures under some catalytic action. The 
point, however, was too vague in his mind at the moment for him to pursue it. 
It was very important for people to get to the root of these diseases, and any 
suggestion should be tolerated as a clue to research. The audience that night 
had had an example of the researches which were at present going on. It was 
wonderful what facility for research was forthcoming when practical applications 
began. When applications to engineering purposes were possible things were done 
on a scale unattainable by the physicist alone. When applications to medicine 
were possible, funds were forthcoming and cipparatus was made much more 
convenient than those amateur things which were used in a laboratory. So it 
was possible to give a lecture like that which had been delivered that evening and 
which had covered so wide a field. 

The proceedings then terminated. 


NOTES ON BOOKS. 

Charles Ihctts’s Enchneers’ Diary. Edited by J. E. Dodsworth. Charles 
Letts and Co., Southwark Bridge Buildings, London. Price 35,, or, in 
refillable case, 6s. 

Messrs. Charles Letts's Engineers' Diary is one of the best diaries we have seen, 
not only for engineers, but for ordinary persons, since, in addition to more techniccil 
items, it contains a large quantity of general information of a kind that is useful 
to everybody. In addition to the diary proper, there are 32 pages of technical 
and general information, and also a number of blank pages for memoranda, 
addresses, etc. The diar^^ is printed on thin paper and is barely more than a 
quarter of an inch thick, so that it may be carried in the pocket very conveniently. 



Jan. i8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 265 


The Structure of an Organic Crystal : Fison Memorial Lecture, 1928. 
By Sir William Bragg, K.B.E., F.R.S., M.A., D.Sc. London : Longmans, 
Green & Co., Ltd. is. 6d. net. 

In the Fison Memorial Lecture for 1928, Sir William Bragg gives an outline of the 
way in which X-ray methods have been used to investigate the groupings of atoms 
which occur in the complex crystals of organic substances. 

Commencing with a description of crystalline conditions in general, and pointing 
out that whatever results may be obtained will probably be very largely applicable 
also to the liquid and vapour states, the lecturer proceeds to a very V)rief account 
of the manner in which the crystal lattice gives rise to the* well-known interference 
phenomena in the X-ray beam, leading to regular concentra tions of energy in certain 
definite areas, and hence to the familiar patterning on a photographic plate situated 
in the path of the rays. 

In the case of organic substances, saving only the very .simp)]est, the comj>lication 
of the molecule is so great that tlie resulting patt(‘rn is too intricate to be fully 
interpreted in the present state of our knowledge ; but ev en so a quantity of valuable 
information can be obtained. Open-chain compounds are at present more amenable 
than cyclic derivatives ; but “ the experience gained in the study of the chains, 
limited though it is. has increased the chance of success with the rings ; indeed, good 
progress has been made quite recently." 

It is noteworthy that the results are in entire agreement with the view s of organic 
structure formulated long ago, from totally difierent trains of reasoning, by organic 
chemists. This is really most fortunate, as one hardly likes to think of the war 
which w^ould have resulted if things had turned out otherwise ; and moreover the 
event contains a moral for the exponents of that school of thought which takes 
pleasure in the idea that one has only to w^ait long (‘uough in order to see the demoli- 
tion of any conclusion arrived at by the scientific world. 

It will not be long, howev'er, before the X-ray methods yield something more than 
mere confirmation. In their pre.sent infancy the\’ cannot be said to do much more 
than add a number of details to the chemist’s picture ; l)ut the w'ork is proceed- 
ing apace, and there can be little doubt that it will achieve far-reaching results in the 
near future. 


CORKECTION. 

In the penultimate line of Kngineer-Caj)tain J. ('. Ihand’s remarks, on page 
224 of the Journal dated Jaiiuarv' nth, in the discussion of Sir l^aistace 
Tennyson D'Eyncourt’s Ikiper on 'Mmel for SJiips," “seven-sixths" should be 


read in place of “ .seven-sixteenths/' 


MEETINGS OF OTHER SOCI£Tt£S 
DURING THE ENSUING WEEK. 

Monday', Januakv 21 . .Architects, Royal institute of 
British, 9, Conduit Street, W. 8 p.m. Criticism by 
Mr. Oswald P. Milne on work sulnuitted for Prizes 
and Studentships. 

Automobile EuRineers, Institution of, at tlie Royal 
Technical C-olleRe, Glasgow. 7.30 p.in. Mr. N. 
Platt, “ Safety in Four-Wheel BrakiiiR Systems.” 
Electrical Engineers, Institution of, at the Univ'ersity, 
LiverfK)ol. 7 p.m. General Discussion on ” 'riie 
Anticipation of Demand, and the Ec'onomic Selection, 
Provision and Layout of Plant with intrcKluctory 
papers by Captain J. M. Donaldson (” Power 
Systems”) and Mr. J. G. Hines (“Telephone 
Systeias ”). 

At the University, Edmund Street, Birmingham, 
7 p.nv, ('aptain P. P. Eckersloy, Lecture on 
“ Wireless.” 


GooRraphi('al Sen ictv, at tht' .Eolian Hall, New nond 
Street. W\ iS.30 j'.iii. Mr, J. R. Baker, “ I'he 
Northern New Hebrides.” 

Meehanieal Engineers, Institution of, Storey's (iate, 
S.W. 6.30 p.iu. .Mr, If. R. Sketch, “ Kngnitering 
Insuranee.” 

.■^t the Men liant Venturers’ Technical ( olleRC, Bristol. 
7 p.m. Dr. H. J. Goueh, “ Recent Developments in 
the Study of PatiRUe of Materials.” 

Swiney Let ture, at the Royal CollcRe of Science, South 
Kensington, S.W. 3,30 p.m. Dr, K. Campbell, 
“ Mountains and their Origin : Lecture VTII — The 
Alps ” (cofi/wuiuf). 

University of London, at University College, Gower 
Street, W'.C.i. 2 p.m. Mr. Norman H. Baynes, 

“ The Historical Barkground of Hebrew Prophecy.” 

At University College, Gower Street, VV.C.i. 
4.15 p.m. Prof. L. M. Brandin, “ Ee Merveilleux 
dan,s la Eitt»Tatun' dn moyen age.” 
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At IJaiYCT-sity College, Gower Street, W.C, 5 p.ui. Mr. 

G. P. Crowden, “ Fatigue.” (Lecture 11 .) 

At University College, Gower Street, W.C.i. 
At 5.30 p.ru, Pi'of. R. W. Chambers, “ Sources ot 
Anglo-Saxon History.” (Lecture 11 .) 

\'’ictoria Institute, at the Central Hall, Westminster, 
S.W. 4.30 p.m. Rev. Charles Cooper, “ Precious 
Slones of the llible,” 

TifESOAV, Januafy Civil Engineers, Institution of. 
Great George Strfict, S.W. 6 p.m. Me.ssrs. J. H. 
Hyde and If. R. Lintern, “The Vibrations ot Roads 
and Structures.” 

Electrical IXngineer.s, Institution of. at 17, Albert 
Square, Manchester. 7 P.m. (reneral discussion on 
“Tlw Anticipation of Demand, and the Economic 
Selection, Provision and Lavout of Plant,” with 
iittroductory ^^apers by Captain J. M. Donaldson 
(“ I’ower Systems ”) and Mr, J. G. Jlines (“ Telephone 
S\-stoms ”), 

Illuminating Engineering Society, at the Home (Jftice 
Industrial Museum. Horseferry Road, Westminster . 
S.W . 6.30 p.m. Dr. L. C. Martin, “ Colour and its 

Applications.” 

Roman Studies, Society’ for the Promotion of, at 
Burlington House, W'. 4.30 p.m. Mr, S. N. Miller, 

“ The York' K.xcavations of T92b-r<)28.” 

Royal liistitiilion, 21, Albemarle Street, W . 3.15 p.m. 

Dr. F. A. Freeth, “ Critical Phenomena in Saturated 
Solutions.” (Lecture 11 .) 

VVF:D^^..SDA^', Januakv 23. .Automobile Engiiieer.s, 
Institution of. at the Fivigineers' Club, Manchester. 
7 p.m. Mr. M. Platt, “ Safety in Pour-W lice! Braking 
Systems.” 

British Empire Pnxiucers’ Orgcinisation, at the Royal 
Socn.TV OF Arts, .Adelplii, W.C. 4.30 p.m, .Address 
on Food Products of the ICmirire : (i) Mr. John 

Gilliat, “ Empire Coffee Induslvy ” ; (2) Mr. Aucher 
Warner, “Cocoa in the British Empire.” 

Geological Society, Burlington House, W. p.m. 

(1) Dr. A. jowett and Prof. Dr, J. K. Cliaricswortii, 
“ The fUacial Geology of the Derf)yshire Dome and 
the W'estern Slopes of the South('rn Pennine^ ” ; 

(2) Prof. Dr. j. K, Charlesworth, “ 'I'he Soutli Wales 
End Moraine,” 

Literature, Royal Society rd', 2, Bk)omsl>ur> Square, W .C. 
? PAU, 

Swinev Lecture, at the Royal ( ollege of Scicncf', Soutli 
Kensington, S.W. 3.30 p.m. Dr. R. Campbell. 
“ Mountains and their Origin : Lecture- I.\ Ancient 
Folder (Folded) Mountains,” 

United Service Institution, W’hitehall, S.W. 3 p.m. 
Brigadier B. D. Fisher, “ I he Fniining of the Regi- 
mental Officer.” 

University of London (London School of Lconoraics), 
at C liesham House, 130, Regent Street, VV. (> jem. 
Mr. W'. Sausom, “ Office Routine to Ledger Posnne 
and Balancing in a Model Office.” 

At the Royal School of Mines, Soutli K“nsingtc-n , 
S.W . 3,30 p.m. l^r. Andrew McCatue, “ Snnn' 

Applications of Physical Chemistn t<> Steel Manu- 
facture.” (Lecture 1 .) 

At the School of Oriental vStudies, Finsburv Cut. us, 

E. C. 5.13 p.ru. .Sir Thomas W. Arnold. “The Old 
and New Tes'anients in Muslim Religious Art,” 
(Lecture I.) 

At University Collr:ge, Gower Street, W'.t . 
3 p.m. Dr. Camillo Pellizzi, “La liri. .< del 
Paradiso.” I Lecture 1 .) 

At University College. Gower Stretu, W.C. 
5 p.m. Dr. A. S, Parkes, “The Phvsiol..e\ ol 
Reproduction,” (Lecture 11 .) 

At University College, Gower Stre<'?. W'r.r. 

.S.30 n.m. Mr. .f. H. ifelweg, “'I’he Kenaissarh i- 
Period in Danish Historv and Literature.” (Lecture 

H. ) 

At University College, Gower Street. W.C.r. 

5.30 p.m. Prof. P. Geyl, “ Tlie Histoi Fal Bar k- 
gxonnd ; Dutch Art in its relation to Dutch Society' 
and Civilisation.” 

Tiiursuav, January 24 .. Aeronautical .Societv, at St. 
Hrmin’s Hotel, Westminster, S.W. 7,30 p.m. 
Informal Discu.ssion on “The Comoression Ignition 

F. ugine for Aircraft : W'ing-Cormnander G. B. .Ayres 
(“Comoression Ignition Engine”) and C-aptam C.. S. 
W ilkinsoTi (“ Petrol Engine.”), 


Antiquaries, Society of, Burlington Hous*;', W. 8.30 p.m* 
Electrical Engineers, Institution of, Savoy’ Idace, W.C- 
6 p.m. Messrs, johnstone Wright and C, W'. Marshall. 
“ The Construct ion of the Grid Transmission System 
in Great Britain.” 

Royal Institution, 21, Albemarle Street, \V. 3.13 p.m. 

Mr. Gordon Home, “ Roman London,” (Le< ture II.) 
University of London, at Bedford College for W'omen, 
Regent’s Park. N.W.i. .3.15 p.m. Mr. W. Perceval 
Yetts, “ Chinese Architecture.” 

At King’s College, Strand, W’.C. 5.30 p.m. Mr. 
A. F. Meyendorff, “ Public Finance in Fasteni 
Europe.” (Lecture 1 .) 

At 40, 'I'orrington Square, W'.C. 3.30 p.m. Dr. 
Julian Kozyzanowskj, “ Riniaissance Poland.” 
(Lecture 1 .) 

At the Royal School of Mines, South Kensington, 
S.W. 5.30 ji.m. Dr, Andrew McCaiv c, “ Some 
.Applications of Physical Chemistry to Steel Manu- 
facture.” (Lecture 11 .) 

At the School of Oriental Studies, Finsbnrv Circus. 
E.C. 5.15 p.m. Sir Thomas W'. .Arnold, “ T he Old 
and New Testaments in Muslim Religious .Art.” 
(Lecture H.) 

At University Collegty Gower Street. W.C.i. 

5 p.m. Dr. H. R. Jng, “ The Cliemistry of Some 

Natural Drugs,” (Lecture, 11 .) 

At University College, Gower Stteet. W.C.i. 

5 p.m. Dr. R. J. Liidford, “Cytology in Relation to 
Physiological Processes.” (Lecture I.) 

At University College, Gower Street, 

3.30 p.m. Prof. A. F. Pollard, “ Cardinal W 
(Lecture III.) 

Victoria and .Albert Museum, South Kensington, S.W ; 

3.30 p.m, Mr, W. G. Constable, “ Dutch 1 UTulscape.” 

Friday, Jandar'S' 23 . . hilectrical luigineers. 1 n.st itutiori 
of, at the (iaiety rheatre, Dublin. 4 p.m. Mi , LI. B, 
.Atkinson, “ 1 low Filectricity does 'Lhing-.” (Farada^ 
Lecture.) 

Junior lustitutum of iMigineers, 30. Victotia Street, 
S.W, 7.30 p.m. .Mr. M. J. Mc.Carthy. “ Ndn-s on 
W’itichcs, Derricks and other l.ifting At)p]iaiu »■;- used 
in Modern Building Construction,” 

.Mechanical Engineers, Institution of, Stoop (iate, 
S.W, 7 p.m. Mr. J, If. Lea. “ Measurtunent ot ( oal 
Su|jplies in Small or Large Quantities.” 

Physical S<;»ei(‘ly, at the Imperial College ot Si ieia e and 
'ie.ehnology, South Kensington. S.W, 3 p.rn. 
(i) Prof. G. Vernon Jkiycs, “A F'usefl Quai t/ Pendulum 
Rod for Clocks,” (2) Mr. G. W, Sutton, “A Midhod for 
the Determination of the. Ifquivalent Resist aiii e ot Air- 
(iondensers at Hieli F'requeneies.” ( ;) .Mr. I.. 
Hartsliorn, “The Mccasniement < f the Anode Circuit 
Imnedatices and Mutual t'onductanri's of riiennMinie 
Valves.” 

Roval Institution. 21, Albemarle Stn-ei, W, (> ]>,m. 

Prof. .A. C. Seward, “ TJie V’cgetation of ( ireenland.” 
vSwiney la'cture, at the Royal College of Science, South 
Kensington, S.W'. 5.30 p.m. Dr. K. canqibell, 

“ Mountains and their Origin : l.irture \ Am ii-rit 
Folded Mountains” (rontiniiecJ). 

Transport, Institulr* of, at the Adclikii ihdi*!, l.iwrprjol, 
b.30 p.m. Mr. ( . C. Tavlor, “ TTie Reasons ot 
D(*velopment of Road Transport in Recent Years,” 
Universitv of London, at King’s College, Strand, W'.C, 

5.30 P-ui. The Rev. Principal J. Oman, D.D., “ The 
Study of Religion: Lecture III Problems.” 

At the L»»ndon School of lieonamic s, Houghton Street 
WCC. 2. ;o p.m. Dr. VV, Rose, “German Lib' and 
f.iteratnre from 1770.” 

.At the School of Oriental Studies, Finsbury Circ us, 
If.C. 3.15 p.m. Sir Thomas W. Arnold, “ The Old 
and New Testaments in Muslim Religions Art.” 
(Lecture HI.) 

■At University College, Gower Street, W.C.i. 

3 p.m. Mr. C. F. .A, Pantin, “ Comparative' 
ITiysiology.” ([.ecture II.) 

S.vTURDAY. January 2()..L.C,C. The Horiiiman Museum 
Forest Hill, S.F,, 3.30 p.m, Mr. H. Harcourt, 

“ The Lun* of India.” 

Royal Institution, 21, Albemarle Street, W. 3 p.m. 
Monsieur E. Cammaerts, “ Flemish and Belgian Art — 
The Landscape,” (Lecture 11 .) 
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NOTICES. 

NEXT WEEK, 

iMoNDAY, January 28th, at 8 p.m. (Cantor Lecture.) C. H. Lander, 
C.B.E., D.Sc., M.Inst.C.E., F.Inst.P,, Director of F'uel Research, Department 
of Scientific and Industrial Research, The Treatment of Coal." (Lecture IL) 
Wednesday, January 30th, at 8 p.m. (Ordinary Meeting.) George 
Fletcher, M.A., F.G.S., M.R.LA., late Member of the Water Power Resources 
(Ireland) Committee, " The Shannon Scheme and its Economic Consequences." 
Sir Dugald Clerk, K.B.E., D.Sc., F.R.S., Past Chairman of the Council, will 
preside. 


SWINEY PRIZE. 

A meeting of tlie adjudicators of tlie Swiney Prize, appointed under the will 
of the late Dr. George Swiney, was held on Friday, Januaiy^ nth, at the Royal 
College of Pliysicians. Sir John Rose Bradford, K.C.M.G., C.B., C.B.E., M.D., 
D.vSc., F.R.C.P., F.R.S., President of the Royal College of Physicians, was in the 
('hair. The Chairman reported that the Committee appointed by the Royal 
College of Physicians had examined the works submitted for the prize and were 
unanimously of opinion that the prize should be awarded to Sydney Smith, M.D., 
Regius Professor of Forensic Medicine, University of Edinburgh, for his work 
" Forensic Medicine." 

On the motion of the Chairman, seconded by Mr. A. A. Campbell Swintun, 
F.R.S., it was thereupon unanimously resolved : " That the Swiney Prize be 
adjudged to Sydney Smith, M.D., Regius Professor of Forensic Medicine, 
University of Edinburgh, for his work ‘ Forensic Medicine/ " 
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COUNCIL. 

A meeting of the Council was held on Monday. January 14th, Present ; — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Lord Askwith, 
K.C.B., K.C., D.C.L. ; Mr. Llewelyn B. Atkinson, M.I.E.E. ; Sir Charles 
Stuart Bayley, G.C.I.E., K.C.S.I. ; Captain Sir Arthur Clarke, K.B.E. ; Sir 
William Henry Davison, K.B.E., D.L., M.P. ; Sir Edward Gait, K.C.S.I., C.I.E.; 
Sir Alexander Gibb, G.B.E., C.B. ; Rear-Admiral James de Courcy Hamilton, 
M.V.O. ; Mr. John S. Highfield, M.Inst.C.E., M.I.E.E. ; Col. Sir Arthur 
Holbrook, K.B.E. , M.P. ; vSir Herbert Jackson, K.B.E., F.R.S. ; Major Sir 
Humphrey Leggett, R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald A. 
Mant, K.C.I.E., C.S.I. ; vSir Richard Redmayne, K.C.B. ; Mr. James Swinburne, 
F.R.S. ; Mr. Alan A. Campbell Swinton, F.R.vS. ; Mr. Carmichael Thomas, and 
Lt.-CoL Sir A. T. Wilson, K.C.I.E., C.S.I., C.M.G., D.S.O., with Mr. G. K. 
Menzies, M.A. (Secretary), and Mr. W. Perry, B.A. (Assistant Secretary). 

A resolution of sympathy was passed on the death of Sir Hemy Trueman 
Wood, M.A., formerly Secretary of the Society and afterwards Chairman of 
the Council. 

The following candidates were duly elected Fellows of the Society : — 

Aggiinan, Jacques N., B.Sc., Angora, Turkey. 

Bailey, Cornelius Oliver, M.D., Dallas, Texas, II.SA, 

Barrow, G. C. R., London. 

Blyth, George Edward Kevin, Ph.D., B.Sc., F.C.S., London. 

Bou.sfield, Arthur, B.A., M.D., London. 

Britain, Frank, London. 

Budd, Herbert Ashwin, A.R.C.A., R.O.I., London. 

Cadbury, Miss Dorothy Adlington, Boumville, Birmingham. 

Child, Stephen Ambrose, M.A., B.C.l-., London. 

Christopher, James, Wetl)ank, Transvaal, S. Africa. 

Cross, A. J., Bombay, India. 

Davies, Rev, W. Tudor, West Wickham, Kent. 

Fairfield, Commander Percy, R.N.R. (retd.), London. 

Fairhurst, Lieut, -Colonel James Ashton, T.D., M.A., J.P., Newbury, Berks. 

Ferrier, Henry T., Thornton Heath, Surrey. 

Foxton, William, London. 

Giles, Godfrey, London. 

Girgis, Girgis Ibrahim, Port Tewhek, Egypt. 

Haralampides, Michael Kleanthous, Paphos, Cyprus. 

Hawken, Captain Cyril Charles Hamsworth, Bickley, Kent. 

Kora, Popatlal Dahyabhai, Dharampur, India. 

Lambert, Walter, Montreal, Canada. 

Lyndon, Lamar, New York City, U.S.A. 

McElhanney, T. A., Ottawa, Canada 

Millett, Captain J. L. Vivian, London. 

Naudain, Willis A., Wilmington, Delaware, U.S.A, 

Nelson, Fred N., London. 

Sinclair, Francis Richard, Belfast. 

Wiles, The Right Hon. Thomas, I\C., London. 
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Sir Frank Warner, K.B.E., was appointed to represent the Society at the 
Centenary celel^rations of L’Ecole Centrale des iVrts et Manufactures, which are 
being held at Paris in May. 

Preliminary consideration was given to the award of the Albert Medal for 1929. 

The Report of the Joint Committee of Royal Society of Arts and the Royal 
College of Physicians recommending the award of the Swiney Prize to Sydney 
Smith, M.!)., Regius Professor of Forensic Medicine at the University of 
Edinburgh, was a])proved. 

The arrangements for the latter part of the session were considered. 

A quantity of financial and formal business was transacted. 

SEVENTH ORDINARY MEETING. 

\Vedni:sda\' . Jan i ' arv 16th, 1929. 1 )r. M arg aket Fishkn i )k\ , D.Sc. , 
Fdnst.P., of the Fuel Research Division, Department of Scientitic and Indus- 
trial Research, in the ( hair. 

A Pajier entitled “ The Domestic Smoke Problem - a Practical Solution," was 
rt%'ul by Ib^oFitssoK Charles R. Darling, A.R.C.Sc.L, F.J.C., F.lnst.P. The 
])aper and discussion will be published in the Joitrnal on February' 13th. 

CANTOR LECTURES. 

Monday, Janearv 21st, 1929. Dr. R. Lessing, Fh.D., F.C.S., in the 
( liaT. Dk. ('. H. Lander, C.B.E., D.Sc., M.Inst.C.E., F.lnst.P., Director 
ol Ihiel Research, Department of Scientific and Industrial Research, delivered 
the lirst of his course of three lectures on “ The Treatment of Coal." 

I'he lectui es will be puldished in the Journal during the summer recess. 

PROCEEDINGS OF THE SOGIETV. 

CANTOR LECTURES. 

BIOLCX'rY AND REFRIGERATION. 

By Franklin Kidd, M.A., D.Sc., 

Ih'incipal Assistant at tlie Low Temperature Station for Research in Bio- 
chemistry and Biophysics. (University of Cambridge and Department of 
Scientific and Industrial Research). 

LECTURE 1 . Refrigeration in Nature. 

{Delivered 12th November, 1928). 

The Subject, 

In Refrigeration there are perhaps three main divisions of interest. First, 
there is the engineering aspect ; the mechanical production of low temperatures 
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in theory and practice ; the properties and uses of insulating materials ; the 
design and construction of refrigerating plants for various purposes. Secondly, 
there are the manifold uses to which the mechanical production of cold for 
the control of temperature and humidity are put in the manufacture of com- 
modities, when at some stage or other of the process accurate control of 
temperature or humidity is of importance. 

Lastly, there is that aspect of the subject in which we are concerned with the 
reaction of perishable food products, of plant and animal origin, to low tempera- 
ture and to such other environmental controls as can be applied before, during, 
or after storage. It is with this aspect of the subject that we shall mainly be 
concerned in these lectures. 

So much for our topic in general, but before going further, may I draw your 
attention to an antithesis which exists between science and industry, between 
knowledge and practice. It is an antithesis of motive in the human mind. 
When the interest is in industry, success in industry is the measure of achieve- 
ment, and there can be but one criterion applied to knowledge: — Is it of any 
use ? When interest is in knowledge, the goal is an abstract one. Satisfaction 
is not related to success in practical affairs. It lies solely in achieving a wider 
and more unified understanding of the nature of things. 

From the Point of View of Industry. 

There are thus in our subject two entirely different approaches, which, 
however, subtly interlock. 

There is the practical man’s approach. Here we start with the elementary 
knowledge acquired by human experience that food products will keep better 
in cool weather than in warm, and we apply mechanical refrigeration which 
will give us a cool environment. We make the environment as cold as we can, 
with the broad distinction, based on common knowledge, that you cannot 
usually freeze a living plant without killing it and destroying its obvious 
properties ; while dead carcasses can be frozen without altering in any striking 
manner the condition of the product. 

When, however, these broad conclusions from general experience are applied, 
minor difficulties are met with and modifications in practice are developed as 
the result of more intensive experience. For example, complications arise 
from massing products together in the most confined space possible. Questions 
arise as to what is precisely the most efficient or optimum temperature at which 
to store various products. Freezing is found to have different effects on the 
muscle tissue of different animals. 

Nevertheless refrigeration as a method for food preservation has been one of 
the industrial successes of the age. The number of products commercially 
handled under refrigeration is constantly increasing, and practically all the 
possible means by which cold can be applied have been tried, e.g., by forced air 
circulation, by simple exposure to cold pipes and by immersion in cold liquids. 
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From the industrial point of view, therefore, there is to-day concreted, as it 
were, round the simple fact that products are either chilled or frozen, a mass of 
technique varying in detail according to circumstances. The technique in 
any case is generally not an ideal one, but the best working compromise at 
present known, considering the vast number of variables usually attaching to 
any particular case. 

The first possible method of approach would therefore yield a descriptive 
text-book in which particular products, producing centres and trade routes 
would be dealt with in turn ; describing first what had emerged from empirical 
trials as to ideal treatment, and secondly the actual technique employed 
commercially in the stores, railways and markets. 

From the Point of View of Science. 

The other method of approach is that of the scientist. The biologist is 
concerned with the properties and behaviour of living organism. He attempts 
to describe in terms of physics and chemistry the sequence of growth, maturity, 
senescence and post-mortem decay. His object is to establish the laws by which 
behaviour is regulated in relation to environment and heredity. 

From the biological point of view we can say at once that the fate of a food 
product must depend in the main on three variables — its racial character, its 
pre-storage nutrition and the temperature during storage. There are of 
course other storage factors such as humidity, the composition of the atmos- 
][)here, mechanical accidents of treatment, handling, etc., but these three are the 
most fundamental and important. You will observe they are all factors under 
human control. 

You will observe also that, at the outset of any scientific study of refrigeration 
from the biological point of view, the field is extended to the pre-storage 
conditions, which determine the inherent nature of the product when it first 
comes into contact with refrigeration — its inherent vice or virtue. 

Refrigeration in Nature. 

An interesting introduction to the study of low temperature effects upon 
plants and plant produce is to be found in the great field laboratory of nature. 

Let us consider the striking phenomenon of winter hardiness in plants. 
The broad features of the phenomenon are simple. Plant life as a whole 
possesses no heat regulatory mechanism or means of locomotion and is at the 
mercy of the temperature conditions of its environment. We find certain 
plants existing at temperatures many degrees below the freezing point of water. 
Ihe leaves of evergreens during the severe conditions of a northern winter in 
Canada or Norway survive many degrees of frost. On the other hand there are 
many plants which cannot withstand freezing temperatures at all. Such 
forms are especially common among species adapted to growth in hot countries. 
We may, therefore, set ourselves the problem of ascertaining what special 
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properties are associated with the power of resistant forms to survive and 
preserve their living protoplasm intact when ice is formed in the tissue, or 
alternatively, what it is associ ated with ice formation which so easily kills non- 
resistant forms. 

Allied to this phenomenon of the capacity or lack of capacity to tolerate 
freezing temperatures is the interesting fact that many plants cannot tolerate 
for long low temperatures, even when they are above the freezing point. 

The Economic Signii'icance of Winter Hardiness. 

Owing to its greater economic significance the subject of winter hardiness or 
frost tolerance has received up to the present the most attention. 

To producers the winter hardiness or cold tolerance of their trees and crops is 
often a matter of critical importance. Lot me take two examples, cereal crops 
and fruit trees. In Canada and the United States they speak of test winters. 
Such were those ending the years 1872, 1884, 1898, 1917 in the North west, and 
in addition to the above also 1876, 1895 and 1903 in the East, During these 
test winters damage to fruit trees was often widespread and disastrous. After 
the severe 1906 winter a survey of 950 orchards in Maine showed 24,000 trees 
killed outright out of a total of 443,000, that is, about 6 per cent. As many 
more again were injured.* 

The growers of the two staple crops, lucerne or alfalfa and wheat, the one of 
fundamental importance to the livestock industry and the other for the supply 
of bread, are faced in the northern parts of the LCS.A. and Canada with the same 
problem and hazard as the fruit growers — the problem of obtaining winter 
hardiness in their crops and the hazard of loss by winter killing. Winter 
killing is practically the only factor which limits the growing of winter wheat 
in the northeni regions. It is not surprising, therefore, that a considerable 
amount of attention has been paid, especially in U.S.A, and Canada, both to 
the theoretical and practical aspects of tliis subject of winter hardiness. 

Frost Tolerance Artificially Induced. 

As soon as we begin t(^ examine carefully in particular cases the reaction of 
various plants to the natural refrigeration of nature a number of generalisations 
come to light. We find in the first place that many plants which are 
immediately killed after even the mildest exposure to frost when such exposure 
overtakes them suddenly, as when removed from a warm greenhouse, can 
nevertheless withstand quite .severe freezing conditions if they are “ educated 
to them by stages through intermediate temperatures. This is the process 
which growers term hardening. Withholding water from the roots for a period 
produces similar results. 

A single experiment out of many carried out by Harvey in 1918 may be 
quoted, especially with reference to the effect of low temperature in inducing 

^Morse, W. J. Me . Agnc . Slat . BuL , 164, 1909. 
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cold tolerance.® It is sufficiently striking. Harvey took two lots of young 
cabbage plants, grown in a warm bed. One lot he placed at a low temperature, 
3'^C., or about 38®F. The other he kept at 18X. or about 70°F. Then at inter- 
vals he took specimens from each of these lots and exposed them to extremely 
severe freezing conditions for half-an-hour. Tlie result was clear cut. 
The plants removed directly from the warmth to freezing conditions were 
without exception killed. Of the plants which had been allowed to harden 
during 5 days at 38'^F., all survived, though exposed to the same degree of 
frost for the same length of time, and although in this exposure they had been 
frozen stiff. 

Age ANT) Frost Tolerance. 

Again on the whole it may be .said that the younger the tissue, the more 
able it is to survive exposure to low temperatures and the formation of ice. 
Perhaps 1 may remind you here that plants as distinct from animals are 
perennially young. They possess growing points, masses of undifferentiated 
cells rich in protoplasm, which, by continued multiplication and subse- 
quent differentiation, build up what is in essence an infinite series of repeated 
])arts, each part partially and sometimes wholly, after a certain stage, inde- 
pendent of the series as a wdiole. In any plant, therefore, there may thus be at 
the same time tissues and cells at the twT) extremes of the life cycle ; some 
essentially as youthful as the |>roducts of tlie first division of a fertilised egg 
cell ; others on the point of death, wonderfully modified in appearance and 
form after a life of stressful experience. 

Here then is an observation made categorically l)y Martin of the Bureau of 
Plant Industry of the U.S.A. after a very thorough study of the comparative 
hardiness of different wheats. =* “ The crown is the most hardy portion of 

the wlieat plant above the surface, ^"oung leaves are more hardy than old 
leaves and the liases of leaves (i.e. the youngest parts) are more hardy than the 
ti|)s." Or again there is the conclusion reached by Winkler after a long series of 
experiments witli plants in freezing mixtures both during summer and winter.* 

I'he youngest leaves of evergreens are more cold resistant than the older. ' ' The 
natural life of the leaves of the evergreens, as you know extends to three or 
four years, so that these leaves afford convenient material for studying the 
problem of age and cold resistance in plants. The great cold resistance of the 
embr3T)nic cambium tissue as compared with the wood or bark in dormant trees 
lias been frequently noted and accounts for the recovery of trees after severe 
injury.-^ 

The influence of frost tolerance may be obscured owing to differences in the 
state of dormancy in tissues of different age. 

^Harvev, K. B. Jour. Agric. Research, 15. icjiS. 

'‘Martin, J. H. jour. Agric. Research, 1927. 

■'Winkler, A. Jahrb. fur WissenschaR. Hot., 52: 4(>7*5or>. 19J3. 

'^Chandler, W. H. Mo. Agrir. h'xper. Stat. Research Hu!., 8, i<)i y Proc. Auk Soc. 
flori. Sri., 1918. 
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Dormancy and Frost Tolerance. 

Another generalisation of interest and significance is that dormant, as opposed 
to active tissues, are far more hardy. The rest period in plants, in which 
young as well as old tissues equally participate, is a very interesting pheno- 
menon. It has been studied most in the case of woody plants whose natural 
habitat is in the temperate zones, and in the case of seeds. Recently in .the 
Missouri Agricultural Experimental Station some 300 species of woody plants 
were submitted to very thorough investigation with regard to this point. The 
phenomenon is briefly this. As Autumn advances there ensues a slowing 
down of cell activity. The causes which induce this resting stage are not very 
weU understood, but, in general, experiment and observation point to two main 
conditions which are effective, (i) drying, that is to say the withholding or 
removal of water and (2) exposure to temperatures which are low but above the 
freezing point. One may note that the two conditions which are broadly 
associated with the induction of the dormant or resting state are identical 
with the treatments, well known to growers, which are used to harden plants 
when they are transferred from hot-house conditions to the open and to the 
liability of exposure to frost. 

There is, however, much evidence of an inherent periodicity in plants, in 
alternation between rest and activity. Equatorial regions with uniform 
temperatures present the phenomenon of plants, some in the resting stage while 
others are in growth. Sometimes, even on the same tree, one branch may be 
resting, while another is in active growth. 

When once the dormant condition is established, it is not broken merely by 
establishing artificial spring conditions, for example, by bringing cut branches 
or whole plants into the green-house. 

In the Missouri investigation 300 species of woody plants were found to have a 
definite rest period, and it was, moreover, clearly shown that the length, onset 
and intensity of the rest period were (as judged by the intensity of measures 
needed to break it) definite racial characters distinguishing varieties and species. 

Numerous observations appear to establish definitely the main thesis that 
tissues are better able to withstand freezing temperatures when in a dormant 
state, and the following figures illustrate the progress and magnitude of the 
phenomenon. 

Some experiments of Chandler and of Strausbaugb are interesting. Chandler 
estimated first the relative cold tolerance of a number of peach varieties by 
studying the percentage of buds killed in the severe winter of 1905-6. In the 
following year he took shoots in the winter aJnd estimated the number of buds 
which could be forced into development at different dates. There appears 
from his results a rough parallelism between the stability of the resting state 
in different varieties, and the degree of resistance to severe winter conditions. ^ 

K" handler, W. H. Mo. Agric. Exper. Stat. Bttl., 74, 1907. 
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Flo. I. — Seasonal variation in the killing 
point of shoots of an apple tree of the Jonathan 
\ariety. In the experiments on which this 
curve is based the shoots were cooled in a 
refrigerator at the rate of 5® C. an hour and 
exposed 3 hours to the test temperatures. 
The temperature was then raised at the rate 
of 5" C. an hour and shwjts after thawing 
examined lor injury. (Hildreth.) 



Fig. 2. — Winkler’s Summary of his 
experiments carried out with the 
shoots of a large number of different 
species of deciduous trees. 

The curves represent the seasonal 
vanation in the depth of freezing 
required to kill m a typical case, 
i.r., Populus nigra. Cooling time 
1 to 3 hours : duration of exj.xisure 
Q to II hours. 


Variety. 

Percentage of buds winter- 

Percentage of buds which 


killed. 

could be forced into growth 


1 

on December 22nd. 

I 

. 19-7 

40.7% 

2 

44-3 ; 

6.7 

3 

51.2 

13.0 

4 

50 . 6 ! 

8.7 

5 

79-1 1 

86.7 

6 

78.9 i 

f>5-7 


Strausbaugh on the other hand took plum twigs from varieties knowm to be 
hardy and from others known to be tender and found that while he could 
force the latter into growth and flowering during the winter, the former 
did not react. 


Nutrition and Frost Tolerance. 

Let us turn next to the question of nutrition. Can any generalisation be made 
as to the effect of particular factors in nutrition upon capacity to maintain the 
structure of the living protoplasm intact in the face of e.xtreme cold and ice 
^ ’Strausbaugh, P. 1). Hot. Gaz., 71, 1921. 
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formation ? Can we even say that nutrition has any effect at all upon this 
property. Unfortunately I cannot point to you any actual experiments bear- 
ing upon this issue, but there are certain observations which are interesting and 
suggestive. 

For example it has been noted by many and put on definite record by Macoun, 
that fruit trees are mucli more susceptible to frost damage after a heavy crop, 
than when they have borne mo fruit the previous autumn. I give you one of 
his observations. Of fourteen trees, the eight which bore a medium to good 
crop in 1917 were killed or badly injured while the six which had either a light 
crop or no crop at all, came through in good condition.”® 

Pruning and manurial practices very definitely affect winter hardiness. But 
here the effects, as shown in Nature’s laboratory, are difficult to unravel because 
of the effect of these treatments upon the onset of the resting state independently 
of any effect they may have on the capacity to withstand specific temperatures 
at specific stages in rest or activity. Looked at from the horticultural point of 
view, which is the one from which these phenomena have been most studied, 
fruit trees according to the district they are growing in are either more in 
danger of frost in autumn before they have entered their rest stage, or more in 
danger in spring from the fact that the natural term of rest ends before frosts 
severe enough to injure are over. Variations in natural conditions or artificial 
treatments which come under nutritional factors and which favour winter 
survival are generally believed to do so by either postponing or accelerating 
the onset of the rest period. 

Rack and Frost Tolerance. 

The last general feature to be described with regard to winter hardiness is 
the influence of race. You understand of course the contrast between fruit 
trees of any given variety and a species such, for example, as the oak. All the 
trees of any given variety of fruit tree are reproduced vegetatively by grafts 
from one original, and are, therefore, genetically, but a single individual arising 
from a single fertilised ovum. Within a species, however, every individual that 
arises from a seed, that is, from a fertilised ovum, is probably racially distinct in 
some degree from every other individual. 

The animal breeder or the breeder of plants propagated by seed is always faced 
with the difficult problem of fixing the strain. The fruit grower has generally an 
easier solution. He simply cuts pieces from his selected parent plant and gets 
them to grow either by sending out roots of their own or grafting them on to 
other already rooted plants. Though it is common with vegetables there are 
few fruits which are grown from seed. 

An interesting example which illustrates the range of genetic variation 
within a single species in relation to the property of winter hardiness may be 
quoted. Wentling, of the Department of Forestry of the University ci Min- 

®AIacoiin, VV. T, Proc. Am. Soc. Hart. Sci., 19J8. 
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nesota, collected native seeds of Quercus rubra, a species of oak, from the 
southern, central and northern regions of the natural distribution of this species 
in North America, and planted them all together for comparison in the northern 
region. They all made good growth in the spring and summer after planting. 
But the effect of the ensuing winter was clean cut. All the seedlings originating 
from Southern seed were killed, roots and tops ; those of central origin were 
killed to the snow line, while those from the north were uninjured. 

The result of tliis striking experiment may perhaps be due partly to the 
existence of racial variants as regards the time of onset and duration of the rest 
period, as well as upon racial variation as regards capacity for resisting cold. 

That racial variants within a species exist with regard to the specific capacity 
of withstanding cold seems well established from much human experience and 
vast and costly experiment with apple varieties. We can regard the many 
varieties of apples as racial variants within the species, isolated or fixed by 
artificial propagation (eliminating the sex stage of ovum and fertilisation). 
Among these \'ariants there exists a wide and marked difference in the capacity 
to resist injury from frost. Tlicre is a northern limit to the culti\'ation of every 
variet}'. Certain Crab apples can probably penetrate further to the nortli 
than any cultivated variety. The variation in frost tolerance between different 
cultivated varieties has recently been clearly demonstrated by artificial freezing 
tests in refrigerators, 

Bkekding and Selection for Storage Properties. 

The fact that the capacity to withstand freezing temperatures is a genetic 
factor, may be of particular importance in relation to cold storage, because it 
suggests at once the possibility of breeding and selection as a method of im- 
proving storage quality in many types of animal and plant produce. 

We sliall see later that one of the most important storage qualities in fresh 
fruits is their capacity to tolerate for long periods low temperatures above the 
freezing: point, and that this quality also is inherited. More will be said on this 
matter in my next lecture. It will be sufficient for the moment to state that 
it is becoming increasingly clear that for living products there exist critical 
lower limits of temperature, below which they cannot be stored for anv con- 
siderable period without depreciating in flavour and condition, or even actually 
l^reaking down and becoming inedible. 

Since so many of our commercial fruits are reproduced and multiplied merely 
by subdivision of the bodies of individuals and not by the production of male 
and female cells and the growth of new individuals from fertilised ova, a word 
must be said about the origin of new race variants in such cases. Many 
careful observations have definitely established the fact that permanent bud- 
variants, that is somatic racial mutants, do arise occasionally and that in 
some species they arise and are arising much more frequently than in others. 
''l>orsey. Al. J., and Bushnell, J. \V. Proc. Aw. Sor. liort. Sci., 1920. 
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If such mutation is in regard to characters not revealed under their existing 
conditions, for example, in regard to cold storage qualities, they must pass 
unnoticed and gradually accumulate in the population from which the grower 
is continually renewing and multiplying his plants for cropping. 

With the world wide industrialisation of production and distribution, storage 
of produce of all kinds has become a pivotal operation. But while the properties 
of plants and animals in regard to jdeld and certain aspects of quality, have 
long been studied, those particular qualities which render them good or bad 
keepers in storage have only come under notice as of first rate importance 
within recent years. 

You will follow then the broad trend of my suggestion. Just as other desir- 
able properties have been obtained and improved by breeding and selection, so 
may those properties associated with good keeping in cold storage. 

But to-day the modern world, under the guidance of the scientific method, 
is not prepared to leave this development to the vast cumbersome process of 
natural selection by trial and error in the industrial arena. Rather will low 
temperature research and storage research stations in all the leading countries of 
the world be employed in order to submit to definite trial and standardisation 
the storage qualities of new racial variants produced by the breeder. 

The Physiology of Frost Injury. 

We turn now to consider why it is that freezing is so often followed by 
injury or death. \\\* may first ask how and where does the ice form in the 
tissues. 

In general, the usual position for ice formation is between the cells. Less 
frequently is it found within the cell, in the vacuole enclosed by the living 
protoplasm. Here is a description of his observations by Wiegand, who 
investigated the ice formation taking place in the buds and twigs of fruit trees. 

'' The ice . . . usually formed a single continuous layer throughout the meso- 
phyll of the scale or leaf, to accommodate which the cells were often separated 
to a considerable distance. This ice sheet was composed of either one or two 
layers of the prismatic crystals, depending on the water content of the adjaicent 
surfaces, and was often as thick as the whole normal scale. The cells surround- 
ing the ice, having lost their water content, were in a more or less complete state 
of collapse, depending upon the resistance of the walls, and often occupied a 
space smaller than the ice itself. These cells were uninjured, however, and 
would resume their normal condition on thawing ... In young anthers the 
ice often filled the entire anther cavity and in it the pollen grains were imbedded 
in a completely collapsed state.” In general, the species in which ice formed 
most readily had larger cells, a higher water content and a greater proportion 
of water to cell wall and protoplasm. 

i®Wiegand, K. M Bot . Gas , 41, 1906, 
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In the twigs/' Wiegand states, “ ice is also present in very cold weather, 
where it may be found in three different localities. Tlie largest quantity 
occurs in the cortex, where the ice crystallizes in prisms arranged in single or 
double series. The ice is more frequently in the form of a continuous ring, or 
really a cylinder, extending entirely around the twig, prising apart the cells of 
the cortex in which it lies. The outer cylinder of cortex in such twigs is 
completely separated from the inner layers when frozen. In a few species 
instead of the continuous layer, lens-shaped ice masses are interpolated ir-- 
regularly throughout the cortex. The cortical cells after the withdrawal 
of water are as completely collapsed as were those in the bud scales, but they 
also usually regain their normal condition on thawing. In the wood ice 
rarely forms in large quantities. It is usually confined to small masses in the 
vessels themselves, or, according to some authors, sometimes extends in 
radial plates in the pith rays. In sectioning twigs, I, myself, have never seen 
ice in the wood elsewhere than in the vessels or wo(xi cells. In the pith the ice, 
so far as I have been able to observe, always occurs within the cells and therefore 
in very small masses.'' 

Miiller-Thurgau, a pioneer observer in the field of the effects of low tempera- 
tures upon plants, showed as long ago as 1880 that rapid freezing tends to 
produce small and irregular ice crystals while slow freezing larger and more 
regular ice masses. He associated the formation of ice inside the cells with 
rapid freezing.” 

Frost Injury and Thawing. 

The earliest investigators held the view that it is only on the thawing of 
the ice that the fatal disorganisations of frost injury set in. This view, in its 
absolute form, was eventually disproved by the observation of post mortem 
effects in the still frozen tissues. There is a red marine alga Nitophyllum which 
on death and consequent disorganisation exhibits a brilliant orange red fluore- 
scence. When cooled to — 5°C., this fluorescence soon becomes obvious. 
The unnatural and often disagreeable odours and flavours which develop in 
some fruits while frozen are probably post-mortem products. The browning of 
frozen apple tissue or of frozen plums, which slowly occurs when these fruits are 
kept frozen, are certainly post-mortem changes. 

In recent investigations the question of the rate of thawing has been con- 
sidered and there is evidence that rapid thawing may sometimes cause injury, 
that is to say, injury which would not occur, if the thawing were slow. Here 
are the results of some experiments carried out by Hildreth.” 

Wealthy " apple shoots frozen for three hours at — 35X. 


”iMuller-Thiirgau, H. Landw, Jahrb, <), 1880; 11, 1882 ; 15, 1886, 

^Hildreth, A. C. Minn. Agytc. Exper. Stai. Tech. Eni., 38, 1926, 
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Rate of Cooling. Rate of thawing. Relative injury . 

0/ 

/o 

5X. per hour Rapid. By immersion in water at 64.4 

,, Rapid. By immersion in mercury at 65 . 5 

2 . 5X. per hour. Slow. 8 . 8 

Frost Injury and Desiccation. 


The older view that thawing caused the injury was succeeded by the 
hypothesis that death and disorganisation were to be traced to the effects of 
the desiccation which resulted from the withdrawal of water in the formation of 
ice. It is well known of course that in the case of most plant tissues, desiccation 
results in the disorganisation of the living mechanism and consequent death. 

In tissues which can withstand desiccation, such as seeds, slow changes 
go on in the dry material. These changes are irreversible and end in the 
destruction of the living organism. Different seeds have very different life- 
durations in the dried state, that is to say, the time they remain viable or able to 
germinate on addition of water differs. 

In the same way it has been found that the duration of exposure often has a 
pronounced effect on the degree of injury resulting from freezing. One may 
again quote Hildreth, taking his observations on terminal buds slowly cooled 
and held at — 30^0. for three hours as compared with twelve hours. 


Apple variety. 

3 hours. 

12 hours. 

Winesap 

dead 

dead 

Wealthy 

Duchess 

no inj ury 

dead 

(Oldenburg) 

no inj ury 

dead 

Hibernal 

no inj ury 

nearly dead. 


Mez, in 1905, as the results of his experimental work in ccK)ling plant tissues 
to — -14.5X. reached the conclusion that death by cold desiccation was only 
exceptional.^^ Mez was one of the earliest to pay close attention to cooling 
curves. He found that in cooling, the tissues he observed behaved exactly like 
solutions of their constituent substances. Their temperature first fell rapidly 
till ice began to form ; then slowly during the slow concentration of the solu- 
tions and consequent lowering of the freezing point, until it became 
approximately constant, at which stage ice and solute crystallised out 
together. Only linally, when the whole mass was solid did the temperature 
fall again. Mez found — 6X. to be the apparent eutectic point and argued 
that at this temperature “ cold desiccation " must be complete, and that no 
further injury from this cause was possible by further cooling. The tonclusion 
he reached from his experiments in cooling to — 14. 5X. was that low temper- 
ature had a specific effect independent of desiccation and that there was a 
different fatal minimum temperature for different cells and for 'different classes 
of tissue. 

^^Hildreth. J . oc . Cii . 

Flora , 94, 1903. 
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Frost Injury and the Effect of Concentrated Salt' Solutions in the 
Tissues. 

Gorke’s experiments must next be considered. He took up the point as to 
the effects which the solutions of the salts in the sap, concentrated after the 
separation of ice, may have upon the colloidal condition of the protoplasm. 
Natural proteins are known to be precipitated by concentrated neutral salts. 
The precipitates become permanent after a time. They can be re-dissolved by 
dilution only if this is not too long delayed. Gorke submitted the expressed 
sap of tender and hardy plants to low temperatures and obtained permanent 
piecipitates of protein, the temperatures required ranging from — 3®C. for a 
tendeT plant like Bryonia, — 15 for winter rye, to — qo^'C. for Pine needles. 

Another possible effect of salt solutions, when concentrated under the in- 
fluence of ice formation, is their solvent action upon certain constituents of the 
colloidal complex of the living protoplasm. Dr. Moran’s recent work at the 
Low Temperature Research Station on the irreversible changes which are 
associated with the freezing of the yolks of eggs is extremely interesting in 
this connection. x\ frozen egg yolk on thawing is found to have lost its 
original fluid condition, and to have become tacky and pasty in consistence 
much as if it has been “ soft ” boiled. Dr. Moran’s researches indicate that the 
lecitho-vitellin complex in the colloidal aggregate is dissoh^ed out in the con- 
centrated solution of salts formed after the separation of ice. Upon thawing 
and consequent dilution precipitation takes place. Exjieriments with lecitho- 
vitellin, as an isolated .sub.stance, show that it is dissolved in a 10 per cent, 
solution of NaCl and that it is thrown out of solution and precipitated by 
adding water. The freezing point of a 10 per cent, solution of NaCl is about 
— ^6X., and this is the critical temperature below which the yolk must not be 
carried in the frozen state if the irre\ursible change described abo\’e is to be 
avoided. 

Frost Inji:ry and the Rate of Cooling. 

Two sets of experiments, one by Kuhne and the other by Molisch, illustrate 
the striking degree to which the rate of cooling may influence the phenomenon of 
ice formation and frost injury in plants. In the fine hairs that grow on the 
stamens of some plants, {Tradescantia Virginica was irsed b\^ Kiilme and 
Tradescanlia crassida by Molisch), the living protoplasm maintains an active 
streaming movement. Kuhne froze these hairs rapidly in a platinum crucible 
which he placed in a freezing mixture at — 14X. They are so small that their 
freezing must have been practically instantaneous. Ice formed throughout the 

^^Gorke, H. J^ndw, Vers, Stat., 65, 1907. 

‘‘’Moran, 'T. Proc. Pay. Soc. B., 98, 1925; Proc. 4//? Cong, at Re frig., t. 1924. 

^’Molisch, H. Untersuchungen uber das Erfrieren der Pflan.:efi, Tena, 1897. Kiihne, W. 
V rttersitchungen uher das Protoplasma, Leipzig, 1864. 
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cell and on thawing active streaming movements in the protoplasms were te* 
established within ten minutes. In Molisch's experiments freezing was slow; 
30 minutes elapsed before ice began to form, after the material was placed on 
the stage of the microscope under freezing conditions. After thawing, the 
cells were quite dead. 

In contrast to the above, several investigators using more bulky material have 
found less injury after slow freezing. Winkler, for instance, found that he 
killed beech {Fagus sylvatica) and oak {Quercus pedunculata) buds by taking 
shoots immediately to — 22°C. or lower ; but when he allowed them to remain 
3 days at — i6°C., 3 days at — 18T., 3 days at — 20°C., 2 days at — 22°C. and 
3 days at — 25®C. they finally withstood without injury 12 hours at so low a 
temperature as — 30X. SimiJarl}*, dormant apple twigs have been found much 
less injured by cooling at the rate of 5X. an hour to — 35°C. followed by 3 hours^ 
•exposure to this low temperature, than similar shoots taken suddenly to 

Physiology of Frost Tolerance. 

The last topic to be dealt witli here is that of the changes which underlie 
the increase of cold tolerance during the hardening process. This topic must be 
introduced by a very brief consideration of temperature co-efficients. Every 
chemical or physical change, other things being constant, goes on at a definite 
rate which depends upon the temperature of the system in which the change is 
occurring. The higher the temperature the faster the rate. But all individual 
chemical or physical changes are not affected by temperature to the same degree. 
In a system or machine consisting of a series of linked changes, one change 
depending on the product of another, such as we believe the living cell to be, a 
change of temperature will, therefore, not only effect the net speed of the 
whole, but also the balance of the parts. Change in the balance of the parts will 
reveal itself in a change in composition. There will be more of some products 
and less of others present at any tune. 

The effect of lower temperature for reducing the net speed of the complex of 
changes which produce ripening, growth, senescence and post-mortem dec^y is, 
of course, the effect of temperature upon which cold storage practice primarily 
depends. The change of balance and in composition produced by low tempera- 
tures is, however, a subsidiary effect which is of great importance. It is of 
special importance in regard to the influence of cool storage upon the quality 
of the produce, that is to say, upon the relative content of sugar acids, proteins 
and fats and aromatic flavouring substances. It is of special importance, also, 
in regard to the injurious effects which may be produced by long exposure to 
low temperatures (above the freezing point) and with regard to the ability to 
resist freezing and survive ice formation. How important to biological 

^*Winkler. Loc. Ctt. 

^•Hildreth. Loc Cit. 
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organisms is this question of the balance of their physico-chemical systems and 
the effect of temperature upon this balance, may be illustrated by the high 
degree of specialisation in temperature control exhibited by the mammals. 
The human body, for example, is one of the most marvellously adapted thermo- 
stats in existence. 

Increase in Sugar Content at Low Temperatures. 

With this slight theoretical introduction let us ‘return to the laboratory of 
Nature and consider Lidforss’s observations on the winter-green flora of South 
Sweden.*® Lidforss found that in the leaves of cold tolerant plants — often 
apparently delicate herbaceous annuals such as Veronica, Senecio, Viola and 
Fumaria — there was one outstanding general characteristic in winter. All 
the starch which is present as a large component in the tissue in summer was 
transformed to sugar. He set up the thesis, therefore, that cold tolerance was 
associated with a change in balance leading to the accumulation of sugar at 
the expense of starch and set out to check his thesis by further observation and 
experimentation. He showed that by keeping cut leaves with their stalks in 
sugar solutions for a few days, and so getting them to take up sugar, they were 
rendered cold resistant. Sugar-leaves exposed to — 7‘"C. remained uninjured, 
wliile controls kept alongside them in water, were killed. He found also that in 
submerged water plants, which wintered above the freezing point, starch was not 
entirely changed to sugar and that associated with this, such plants were 
killed by freezing at — 2^'C. Water plants, however, which are in part exposed 
to the air, such as Rammciilns lingua, lose their starch and withstand tempera- 
tures of — 7''C. Lastly, the starch sugar change is reversible, so that with 
warmer weather, on the return of spring, starch reappears, and in this is seen an 
explanation of the fact that a sudden though mild cold snap, after a warm spell in 
spring is often far more damaging than the deepest cold of mid-winter. 

It may be regarded, therefore, as established that sugar exercises a protective 
action against frost injury. As to how this protective effect came about, 
wliether by preventing the precipitation and dissolving action of concentrated 
salt solutions upon elements in the colloidal matrix of the protoplasm or by 
increasing the water-holding power of the system as a whole against ice forma- 
tion is not clear. Moran found that egg yolk was protected by the addition of 
sugar from the irreversible effects of exposure to freezing between — 7'^C. 
and — iiX. 

Certain plants which form and contain great quantities of sugar are notably 
susceptible to cold, such as the sugar cane and the sugar beet. It is clear, 
therefore, that the protective action of sugar which accumulates during harden- 
ing at low temperature and also incidentally under the influence of water 
shortage is not the only factor responsible for frost tolerance. 

®®Liciforss, Die Wintergriine Flora, hund, 1907, 
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The change of balance resulting in the accumulation of sugar at the expense of 
starch at low temperatures, which was first thoroughly studied in potatoes by 
Muller Thurgau in 1882, is probably a typical case of a wider generalisation 
to the effect that down-grade products of hydrolysis accumulate at the expense 
of up-grade products of condensation — simpler down-grade products at the 
expense of more complex up-grade products. It has been found, for instance, 
by Harvey that during the process of hardening by exposure to low temperatures 
above the freezing point, there is an accumulation of the cleavage or hydrolysis 
products of protein.*^ 

Increase in Water Holding Capacity of Cell Colloids. 

In view of the various aspects of this interesting problem of frost resistance, 
which we have so far reviewed, it is rather surprising to find that very few 
attempts have been made actually to measure the amount of ice formed 
in tissue at various temperatures below the freezing point. I need not here go 
into the methods and difficulties of doing this with accuracy, but after reminding 
you that Plank found only 76 per cent, of the water in meat frozen at — 

I will bring this lecture to a conclusion by briefly describing the investigations of 
Hooker, Rosa and Martin. 

Rosa comparing 100 grams of hardened leaves with 100 grams of tender leaves 
found a greater absolute amount of water remaining unfrozen at different 
temperatures in the hardened leaves, in spite of the fact that the total amount of 
water in a hundred grams of hardened leaves is less to begin with. The follow- 
ing are some of his figures for grams of water unfrozen in 100 grams of leaf.*-^'^ 



hardened 

tender 

--3"C. ... 

. . . 60 grams 

33 grams 

--4X. ... 

43 > > 


~3°C. ... 

35 

16 

— 6X. ... 

... 30 ,, 

14 

m 


The increased water-retaining capacity of the system after hardeitfug, thus 
indicated by these and other similar results of measurements of the actual 
amounts of ice formed, are most probably to be attributed to increased inhibi- 
tional or capillary forces in the colloids. P'or instance in support of this view 
Hooker obtained some evidence by first killing and air drying hardened and 
unhardened tissues, and then exposing the material thus obtained to definite 
water vapour pressures over sulphuric acid. They found that, in equilibrium 
with any given water vapour pressure, the hardened material held more water 
than the unhardened. 

Chemical analyses carried out in connection with the work of these two 
authors appear to indicate that this increased water holding power is associated 

Harvey. Loc. Cit. 

^^Plank, R. Z . ges. Kalie~lnd., ^ 

^•'‘Rosa, J. T. Proc. Am Soc. Ilort. Sri., 1921. 

^'’Hooker, H. D. Proc. Am. Soc. Hort. Set., 1920, 
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with the accumulation of water soluble polysaccharides of the pentosan class — 
the class which give cacti their great water holding power.®* 

This discovery of the association between frost tolerance and the water 
holding capacity of the cell colloids, has recently been applied in an ingenious 
way to distingiush between winter hardy and tender wheats — a very important 
thing to be able to do without waiting for test winters when new varieties are 
being bred. Martin simply submitted the tissues to a standard hydraulic 
pressure and measured the juice pressed out. He concluded that the most 
important character influencing hardness is the ability to build up a high 
inhibitional pressure of the cell colloids during hardening.®® 

Summary of Factors Determining Frost Injury in Plants. 

In these few examples we have touched briefly on a few of the outstanding 
factors which may enter into the question of injury, or the occurrence of 
irreversible changes w^hen living tissues are frozen. There is the speed of 
cooling, aflecting the manner in which ice is formed ; tlie temperature reached 
and the water-holding power of the cell systems, affecting the amount of ice 
formed ; tlie influence of increased salt concentration upon the colloidal state 
of the protoplasm ; the time of exposure, affecting the extent of slow changes 
in the desiccated colloids. To these variants must undoubtedly be added the 
specific nature of the colloidal constituents, and of the sails of different tissues. 
Such then are the possibilities which are tg.be subjected to detailed quantitative 
investigation when any specific case of freezing injury or more broadly, of non- 
reversibility in freezing-thawing cycles are in question. 

Our study of plants in the laboratory of Nature has led us to see that thougli 
low temperature and freezing may appear the obvious method of retarding 
changes in stored food products, closer consideration has indicated that there 
are many complications both in living and post mortem systems. These 
complications form the interest and field of the biologist and I hope that to- 
night, as an introduction to my two following lectures, I have been able to 
give you some slight acquaintance with their nature. 

®''*K(),sa. J. T‘. Proc. .Im. Soc. Hori. Sci., ujio. 

'•‘^Martin, J. Loc. lit. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


MoNpAV, J am;akv 2fi. .Electrical Kni^iiirers, Institution of, 
Savoy Place, W.C. 7 p.m. Discussion on " Mains 
Testing,” opened by Mr. F. C. Raphael. 

At Armstrong Coliege, Newcastle-on-Tyne. 7 p.ni. 
Mr. J. L. Carr, ” Recent Developments in Electricity 
Meters.” 

At Bristcil. Mr* LI. B. Atkiinson, ” How Electricity 
does Things.” (Faraday Lecture). 

Swincy Lecture, at the Royal College of Science, South 
Kensinglou, S,W. 5.30 p.m. Dr, R, Campbell, 


“ Mcuintaius and their Origin.” Lecture XI ; ” Other 
Tectotiic Mountains.” 

University of London, at Kii.g's College, Strand, W.C. 
5.30 p.m. Ma jor-Cicneral Sir Frederick Maurice, 
” Allenbv’s Campaign in Palestine.” (Lecture III), 

At University College, Ciower Street, W.C. 2 p.ni, 
l^f. H. E. Butler, ” The Rome of V'irgil and Horace.” 
At University tollege, Gower Street, W.C. 5 p.rn. 
Mr. G«P. Crowden, ” Fatigue.” (Lecturt* HI). 

At Uni\ersity College, Gower Street, W.C. 5.30 p.ni. 
Prof, R. W. Chambers, ” Sources of Anglo-Saxon 
History.” (Lecture 111 ). 

At University College, (iower Street, W .C. 5.30 p.iu. 

Mr. C. H. t>)llins Baker, ” The Dut(di School of 
Landscape Painting," 
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Tuesday, January 29. .Anthropological Instilute, 52, 
Upper Bedford Place, WX. 8.30 p.m. Prol. J. L* 
Myres, PrcRidcntial Address, 

Civil Engineers, Institution of, Great George Street, 
S.W. 6 p.m, Messrs, J. H. Hyde and H, R. Lintem, 
The Vibrations of Roads and Structures.” (further 
discussion). 

Electrical As.sociation for Women, at 15, Savoy Street, 
Strand, W.C. 7 p.m. Mr. F. VV. Purse, “How 
Electricity is generateti at West Ham.’* 

Electrical Enfjineers, Institution of, at the Hotel 
Mctrowle, l,eeds. 7 p.m. Messrs. Johnstone Wright 
and C. W. Marshall, “ The Construction of the Grid 
lYansraission System in Great Britain.” 

At the North British Station Hotel, Edinburgh, 
7 p.m. Mr. E. Seddon, ” Recent Extensions to 
Portobello Power Station.” 

Engineering Ins!:>ection, Institution of, at the Royal 
Society of Arts, Adelphi, W.C. 5.^0 p.m. Mr. B. P. 
Deeddiug, “Errors in Testing EJulb Supply by Random 
Selection.” 

Roval Institution, 21, Albanarle Street, W. 5.15 p.m. 
Prof. J, S. Huxley, “ Ev'olutlon and the Problem of 
Species.” 

University of London, at King’s College, Strand, W.C. 

5.30 o.m. Rev. P. Dcanuer, “ Dutch Painting.” 
(Lecture III). 

At King’s ( olloge, Strand, W.C. 5.30 p.m. Prof. 

R. W. £ 5 eton-Watson, “The fiastem Question.” 
Lecture 111 : “The Rise of Nationality and the 
Revo 1 utionar\ Wars.” 

At University ( ollego, Gower Street, W.C. 5.30 p.m. 
(Lecture 1 ) ot Course on “ The Current Work of the 
Biometric and Eugenics l..a bora tones.” 

WroNKsuAY, jANt7AKY 30 . .British Academy, at the Civil 
Service Commission Building, Burlington Gardens, 
5 p.m. The Very Rev. W. K. Inge, D.l)., 
“ Plotinus.” 

t iviJ lingincers, Institution of, Great George Street, S.W. 

6.30 p.ni. Mr, H. G. Cousins, “ Design and Con- 
stniction of Victoria House.” 

Swinev f^ecture, at the Royal C<dlcfie of Science, South 
Kensington, S.W. 5.30 p.m. Dr. R. Camobcll, 
“ Mountains and their Origin.” Lecture XI I • 
“ Subsequent or Relict Mountains.” 

Ihiited Servii'e Institution. Whitehall, S.W. 3 p.m. 
Sir Norniaii Leslie, Bt., “ i'he Mercantile Mamie in a 
Future Wat." 

University ot London, at King’s College, Strand, W.C. 

5.30 p.m. Prince D, S, Mirskv, “ Contemporary 
Russian Literature, 1917-1928.” l.ectnre HI; 
“Solitary Poets: Khlebnikov, Pasternak, Isve- 
taveva.” 

At King’s College, Strand, W.C. 3.30 p.m. “ The 
Social Background of English History.” Lectuie 
HI : Mr. A. ' 1 '. Bolton, “The English Ibnise 
(later periods).” 

•At the London School of Econoiru s, Houghton Street, 
W.C, Mr, Ernest F, Bean, “ Some Uses of the Suud- 
strand Machines.” 

At the Royal School of Mines, South Kensington, 

S. W. 5.30 p.m. Dr. Andrew Mc( ance, “Some 
Applications of Physical Chemistry to Steel Manu- 
facture.” (Lecture III). 

At University College, Gower Street, W.C, 3 p.m. 
Signor Caniillo Pelliazi, “ La lirica del ParaUiso.” 
(lecture IIJ. 

At University College, Gower Street, W.C. 5 p.m. 
Dr. A. S. Parkes, “ The Physiology of Reproduction.” 
(Lecture HI). 

At Univei-sitv College, Gower Street, W.C. 5.30 p.m. 
Mr. W, E. Doubleday, “ The History of the Public 
Library Movement, to the end of the rath Century.” 

At University College, Gower Street, VV.C, 5,30 p.m. 
r*rof. Tancred Borenius, “ Rembrandt and Itahau 
Art,” 

At University College, Gower Street, W.C. 5.30 p.in. 
Mr, J, H. Helweg, “ The Renaissance Period in Danish 
History and Literature.” (lecture III), 


Thursday, January 31. .Aemnautlcftl Society, «t tlw 
Royal Society of Arts, Adelphi, W.C. 6.30 pjn. Mr. 
W. S. Farren, “ Monoplane or Biplane 
Antlquiuies, Society of, Burlington House, W, 8.30 pjn. 
linnean Society, Burlington House, W, 5 pja. 
Mechanical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7.15 p.m. Mr. H. L. Guy, 
“ Modem Development in Steam-Turbine Practice,” 
Roval Institution, 21, Albemarle Street, W, ^15 p.m. 

Sir William Bragg, “ The Earlv History of X-Ravs.” 
University of London, at Bedford College for Women, 
Regent’s Park, N.W. 5,15 p.m. Mr. H. V, 
Nanchester, “ Indian Architecture.” 

.\t King’s College, Strand, W.C. 5,30 p.m, Mr. 
H. Wickham Steed, “ Czechoslovakia.” l.ccture III ; 
“ The Great War and Czechoslovak Independence.” 

At King’s College, Strand, W.C. 5.30 p.m. Mr. 
A. F, Mevendorff, “ Public Finance in Eastern 
Europe.” (I-ecture 11 ji. 

(Kings College), at 40, Torrington Square, W.C. 5.30 
p.m. Dr. Julian Krzyzanowski, “ Renaissance 
Poland.” Lecture II : “ Chroniclers and 

Historians,” 

At the Roval School of Mines, .South Kensington, S.W. 

5.30 p.m. Dr. Andrew McCance, “ Some Applications 
of Physical Chemistry to Steel Manufacture." (l-ecture 
IV). 

At University College, Gower Street, W.C. 5 p.m, 
Dr. R. J. Ludford, “ Cvtologv in Relation to Physio- 
logical F^rocessf's.” (Lecture ll). 

At Universilv College, Gower Street, W.C. 3 p.m. 
Dr. H. R. Ing, “ The Chemistry of some Natural 
Drugs.” (Lecture HI). 

At Univerrity College, Gower Street, W.C. 5.15 p.m. 
Prof, f . F. G, de Mon tmorano\', “ The Barbarian {‘odes 
of Hither Eiiro-’e, A.l). 430-850.” (Lecture I). 

At University College, Gower Street, W.C. 5,30 p.m. 
Prof, A. F. Pollard, “ Cardinal Wolsev.” (Lecture 1 V). 
Viepnua and All>ert Museum, South Keu‘;ington, S.W, 

5.30 p.m. Mr, Maurice W. BrockweU, “ Rembrandt 
as a f^ainter.” 

Friday, February 1., Chemical Industry, Society of» 
at Milton Hall, Deausgate, Manchester. 7.30 p.m. 
Dr. F. Challenger, “ I'he Sulphur Compounds of Shale 
Oil and Petndcura.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 
7 p.m. Mr. J. L. Carr, “ Recent Developments in 
Electricity Meters.” 

Junior institution of Engineers, 30, Victoria Street, S.W. 

7.30 p.m. Mr. T. H. Cross, “ Notes on Road 
Construction,” 

Mechanical Engineers, Institution of, Great George Street, 
S.W. (> p.m. Prof. Dr. A. S, Eddington, “ Engineer- 
ing Princinlfcs in the Machinery of the Stars.” 
(Thomas Hawkslev l.,ecture). 

At the Chamber of tommerte, Birmingham. 7.30 
p.m. Mr. E. H. Pease, “ Recent Developments in 
Multiple Drilling and J'apping.” 

I’hiloJocical Society, at Universitv tollegc, Gower Street, 
W.C. 5.30 p.m. Prof. V\ (i. Childe, ” Piulology and 
Archaeology.” 

Koxal Institution, 21, Albeniaile Street, VV, 9 p.m. 

Prof, J. L, Myres, “(Veomttncal Art,” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Dr. J, H. Rose, “ Ibrahim Pasha in Morea 
and the Battle of Navarino.” 

At the London Scliool of Economics, Houghton 
Street, W.t'. 5 p.m. Mr. C. E. R. Sherrington, “ The 

Steam Railways aud the J-ocalising of Industry in the 
Nineteenth Century,” 

At University College, Gower Street, W.C. 5 p.m, 
Mr. C. F. A. Pantin, “ Comparative Physiology.” 
(Lecture HI). 

SAfURDAV, February 2. .L.C.C., 'Phe Horniman Museum, 
Forest Hill, S.E. 3.30 p.m. Miss M. A. Murray, “ The 
Ancient Egyptian Potter and his Clav.” 

Roval Institution, zx, Albemarle Street, W. 3 p.m, 
Dr. E, Camniacrts, “ Flemish and Belgian Art— 
Genre Painting.” 



JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 

No. 3976. VOL. LXXVII. 

FRIDAY, FEBRUARY ist, 1929. 


All communications for the Society should be addressed to the Secretary, John Street, 

Adelphi, W.C. {2.) 

NOTICES. 

NEXT WEEK. 

Monday, February 4tli, at 8 p.m. (Cantor Lecture.) C. H. Lander, 
C.B.E., D.Sc., M.Inst.C.E., F.Inst.P., Director of Fuel Research, Department 
of Scientific and Industrial Research, “ The Treatment of Coal/’ (Lecture III.) 

Wednesday', F^ebruary 6th, at 8 p.m. (Ordinary Meeting.) Sir J. 
Alfred Ewing, K.C.B., M.A., LL.D., D.Sc., F.R.S.,’ M.Inst.C.E., ’‘The 
Vibrations of Railway Bridges: an Example of Co-operative Research.” 
(Trueman Wood Lecture.) Sir Ceorge Sutton, Bt., Chairman of the Coxuicil, 
will preside. 

Friday', February 8th, at 4.30 p.m. (Indian Section.) Captain Sir 
E. J. Headlam, C.S.L, C.M.G., D.S.O., R.I.M., “The History of the Indian 
Marine.” Vice-Admiral Sir Herbert W. Richmond, K.C.B., Commandant, 
Imperial Defence College, late Commander-in-Chief, East Indies Squadron, 
will preside. Tea and coffee will be .served in the library from 4 p.m. 


EIGHTH ORDINARY MEETING. 

Wednesday, January' 23rd, 1929. The Right Hon. the Earl of 
( RAWTORD and Balcarres, K.T., P.C., LL.D., F/R.S., P.S.A., in the Chair. 

A paper entitled “ Museums and F/ducation ” was read by Sir Henry' A. 
Miers, D.Sc., LL.D., F.R.S. The paper and discussion will be published 
in the Journal on February 22nd. 


CANTOR LECTURES. 

Monday, January' 28th, 1929. Dr. R. Lessing, Ph.D., F.C.S., in the Chair. 
Dr. C. H. Lander, C.B.E., D.Sc., M.Inst.C.E., F.Inst.P., Director of Fuel 
Research, Department of Scientific and Industrial Research, delivered the 
second of his course of three lectures on “ The Treatment of Coal.” 

The lectures will be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

BlOLOCiV AND REFRIGERATION. 

Hy Franklin Kidd, M.A., D.Sc., 

Principal Assistant at the Low I'emperature Station for Research in Biu** 
cliemistr}^ and Biophysics. (University of Cambridge and Department of 
Scientific and Industrial Research). 

LKCTllREIl. Rhfrigeration and From. 

{Delivered November i()th, 1928). 


Retrospect. 

In considering the subject of Refrigeration as applied to the preservation of 
food stuffs, we set out by drawing a distinction between two possible methods of 
approach, and indicated that a certain fundamental antithesis in motive must 
exist between those whose life work was directed along one or other of these two 
lines — between those whose object is to develop and make a success of the 
industries of food production, transport and storage, and those whose interest 
lies in obtaining a deeper knowledge of the nature of things. 

We next passed to consider the great diversity of food stuffs, plant 
and animal ; living and post-mortem ; eggs, fish, meats and poultry ; fruits, 
green leaves, resting organs and growing points of plants. Considerable 
diversity also exists in the ways in which cold is applied in practice, and in the 
varying limitations imposed on ideal procedure when food stuffs are stored 
and handled under commercial conditions. 

Following out the practical line of approach we had to contemplate, therefore, 
what would amount to a text-book taking particular products, producing centres 
and trade routes in turn. 

We took then the other line of approach and I gave you a rapid survey of 
what can be learnt about the effects of low temperature upon biological material 
from a study of the behaviour of plants in nature. 

We considered particularly the resistance or otherwise of plants to freezing 
temperatures — their capacity to survive severe frosts. Great differences 
exist between different species of plants in this respect, and certain plants which, 
if brought suddenly into the cold, are unable to tolerate the least touch of 
frost, can nevertheless be educated to a considerable degree of frost tolerance. 
We found that young tissues were often far more tolerant of freezing 
temperatures than old tissues, and that within any species there were racial 
variants as regards frost tolerance. We saw also that there was a 
rhythm of rest and activity in plants, and that in the resting stage cold-tolerance 
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was often increased to a most striking extent. Finally we found that the 
onset of rest and the education of plants to cold tolerance could be 
artificially brought about. 

We examined next how and where ice was formed in plant tissues and we saw 
that the difference between cold resistant and non-resistant plants, or between 
hardened and non-hardened plants, or between the destruction of the delicate 
organisation of the living protoplasm and its survival, depended on a number of 
factors ; for example, the effects of the concentrated salt solutions formed 
when pure water is withdrawn from the living system in the formation of ice, the 
accumulation of such substances as sugar in the tissues, and finally the variable 
water holding capacity of the colloidal or jelly-like constituents of the living 
cells. 

In the course of this survey of the effect of freezing temperatures upon 
hving plants, it must have been obvious to you, though I did not stress it, 
that we were on the same ground as in studying the effects of freezing upon 
post-morten tissues such as meats — ^with this advantage, that in death we 
have a highly sensitive and easily observed indicator of irreversible disorganisa- 
tion. 

The Apple — Its Properties and Behaviour. 

We are to turn now to one food product in particular, namely, the apple. 
The apple, the orange and the banana are three of the world's principal fruits of 
commerce to-day. I shall deal with the apple, because by devoting most of 
our time to this one fruit, I shall be able to illustrate to you more fully what is 
involved in a study of the nature and behaviour of a plant food-product, and 
secondly how such a study yields results of practical utility in regard to the 
storage of the product mider refrigeration. 

Structure, Chemical Constitution and Life-History. 

What then is an apple ? An apple is the much enlarged stalk which once 
carried the blossom. Its growth has dated from the pollination of the flower. 
When we come to know it as an article of commerce, it has passed through its 
youth, has become mature, has separated from its parent and is already on 
the downward path of old age or senescence. The course of change in form 
during growth is shown diagramatically in figure i which is taken from a 
l)aper by Kraus.*’ 

As regards the percentage content of various substances present in the fruit at 
various stages in its life-history, the following is a brief summary of what we 
tind.*® 

The protein content, which is an index of the amount of living protoplasm, 
reaches a maximum very early. It decreases during growth, but remains 

^'Kraus, E. J. Oreg. Agric. ColL Exper. Stat. Bui., 1, 1913 ; 133, 1916 ; 138, 1916. 

®Haynes, D. et al. Anu. of Bot., 1925-192S ; Ann. Reports, Food InvesHgation Board, 
^919-27. 
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Fig. 1. — Diagram showing development ol an apple. Not drawn to scale. 

(After K. j. Krans.) 


practically constant during storage. The acid content also reaches a maximuin 
at an early date and decreases during growth. The acid content, however, 
continues to decrease during storage. 

The starch content is at a maximum about the middle of the growth period 
or a little later. There is none in the very young fruit and it has all disappeared 
again very soon after gathering. Tlie disappearance of starch after it has been 
formed is due to its transformation into sugars. 

There are two main kinds of sugar, (i) cane sugar, a more complex sugar 
which is chiefly responsible for sweetness, and (2) hexose sugars, which are 
simpler sugars, principally glucose and laevulose. The percentage content of 
the apple as regard sugars increases throughout the period of growth on the 
tree. Cane sugar is at a maximum about the time of maturity and subsequently 
decrea.ses after gathering by transformation into hexose sugars. 

The percentage content of hexose sugars continues to increase during storage, 
especially if there is much loss of water by evaporation. 

You will observe that the flux of change with age may be broadly described as 
a succession in which complex substances are first formed and later again 
resolved. 

The cell walls bounding the individual living cells of the tissue are intimately 
concerned in this flux of change. They are built up of cellulose (a substance 
closely allied to starch) and of substances in the pectin class. After maturation 
a continuous process of degradation goes on in which these solid substances 
of the cell walls are resolved into their simpler soluble components. It is 
this process which gives rise to the softening of the fruit. 
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The Respiratory System. 

A very important feature of the apple is the skin. The skin is relatively 
impervious to water and gas and becomes increasingly so as the apple matures. 
It is, however, at all times perforated by minute openings which, in a mature 
apple, are generally visible to the naked eye as tiny specks which occur more 
thickly round the eye or flower end of the fruit than round the stem end. 

Throughout the flesh, between the living cells, is a network of fine air spaces 
commimicating with the external atmosphere through these pores. It is 
the existence of this fine mesh-work of air channels which gives a slice of apple, 
when held up to the light, its white opaque appearance. If the air is driven out 
of these passages and its place taken by liquid, the flesh of the apple becomes 
translucent. Just the same thing happens as when blotting paper is dipped into 
water. There is a disease of the apple called water core, and it is a characteristic 
feature of this disease that the fine mesh-work of intercellular air spaces is 
filled with fluid so that the flesh becomes translucent. 

It is important to note that, in the early stages of growth, the fruit is open 
to the core from the flower end, and that in some varieties, even when the apple 
is fully developed, there is still an open way from the core to the exterior (fig. i). 

The impervious skin with its openings, the fine network of intercellular 
air spaces, and the core cavity which is sometimes open to the exterior, 
constitute the system by which the oxygen requirements of the living cells are 
met, and the means by which carbon dioxide given off by each living cell 
escapes. It is mainly through this system of air channels, also, that water 
\ apour passes to the exterior and the drying and final shrivelling of the fruit 
result. 

When we speak, then, of the respiration of an apple, we mean the consumption 
of oxygen and the giving off of carbon dioxide by each living cell, with a con- 
comitant evolution of heat and destruction of such substance as sugars and 
acids in the apple. 

The activity of respiration is generally measured in terms of the volume of 
carbon dioxide given off by a standard weight of fruit in a given time, 
for example, as cubic feet per ton per day or cubic centimetres per kilogram 
per hour. 

The consumption of oxygen on a volume basis is under most conditions 
approximately equal to the production of carbon dioxide. 

Respiratory Activity and Age. 

The activity of this process of respiration in the apple is the next important 
point for us to consider. It is important in regard to storage because of the 
heat production associated with it, and because of the modification in the 
atmosphere of the store which it brings about. It is important also as a primary 
index of the condition of the fruit, as it changes with time, and its qualities 
alter as a food product. There are wide differences in respiratory activity 
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associated with the age of the fruit, the temperature, the oxygen supply and 
pre-storage factors of race and nutrition. 

With regard to age, we find that the respiratory activity of the mature apple 
is only about a tenth of that of the young fruit early in its growth. There is a 
steady decrease in activity from the earliest stages onwards. At maturity a 
change occurs. Respiratory activity rises more or less suddenly to about 
double its value before the change. This change marks what I have called the 
climacteric in the life history of the fruit, and is associated with the develop- 
ment of flavour.*® Subsequent to this change, respiratory activity again 
decreases in a regular manner until the tissues die. Death is marked by an 
increase in activity of short duration and then a rapid falling off to zero. 
Death and cessation of respiratory activity is not related in any obvious way to 
exhaustion of the sugar and the acid which form the fuel for the process. 

Respiratory Activity and Temperature. 

My next figure (Fig. 2) shows you the relation between temperature and 
respiratory activity. This general relation holds at any stage in the life 
of the apple. The actual values in the figure refer to the stage of maturity. 
About 12 cubic feet of carbon dioxide per ton of apples are formed per day 
at 70^"'., as compared with about 2.5 cubic feet per ton per day at a cold 
storage temperature of 35 °^ • 



5 cr 70* F 


2. — Temperature and the rate of carbon 
dioxide production by mature appJes. The 
two curves indicate the limits between which 
most varieties under most conditions he. 

(After Kidd and West.) 

Respiratory Activity and Oxygen Supply. 

The relation of the respiratory activity to oxygen supply is complex. At 
maturity minimum activity is, broadly speaking, with 5 per cent, of oxygen 
in the external atmosphere, this minimum being about seven-tenths of the 
normal air value. 

*®Kidd, F., and West, C. Food Investigation Board, Ann. Report, 192.4. 

^‘‘Kidd, F., and West, C. Food Investigation Board, Special Report 20, 192.^. 
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As time passes in storage and as the apple ages, respiratory activity is 
minimum with progressively higher amounts of oxygen in the external atmos- 
phere until pure air itself containing 21 per cent of oxygen affords the conditions 
for minimum respiration. At this stage the output of CO2 will be increased, 
no matter whether you diminish or whether you augment the amount of oxygen 
in the atmosphere. With oxygen percentages below those permitting the 
minimum respiration the character of respiration changes, it becomes less of an 
oxidation and more of a fermentation. Carbon dioxide is produced without 
a corresponding uptake of oxygen, as in the fermentation of sugar by yeast. 


Respiratory Activity and Race. 


Race and nutrition appear to influence respiratory activity throughout 
the life of the fruit, setting as it were a higher or a lower average pitch. The 
following, for example, are values found by Gore for the respiratory activity of 
five different varieties of apples at the time of gathering.'*^ 


Variety. 


When gathered. 


Jefferis 

Summer Pearmain 
Yellow Bellflower 
Red Permain 
Missouri Pippin 


Respiratory activity 
{milligrams CO^ per 
kilogram-hour at 32° F) 
6 - 3 / 


0.7 

5 - 9 ' 


summer apple§ 


Mid August 
Mid August 
Early October 
Early October 
Mid November 

Summer apples, Gore adds, do not keep as well as winter apples and respire 
iTiore rapidly. 


4.3 V winter apples 
4 . 6 ) 


The Self-Heatixg of Fruit in Bulk. 

We have now answered to some extent the query : what is an apple ? We 
know something about its properties and behaviour, and we shall next consider 
how this knowledge may be important in connection with the storage and 
transport of the product. 

Let me take first the question of heat production. On the basis of a mean 
value for a number of varieties taken at the time of maturity, it has been 
calculated that, in the case of an apple cargo from Australia, the heat to be 
removed in cooling from y(fF. to 35''F. is approximately equal to the total 
amount of heat subsequently to be removed throughout the voyage, and that 
the heat being generated by the apples at any time after cooling down is on the 
average three or four times as great as the heat leaking through the insulated 
walls from the sea. 

These calculations were based on a knowledge of the heat produced in the 
burning or oxidation of sugar to carbon dioxide and water, whjeh is in effect what 
occurs in the respiratory process. 

^Krore, H. C. U.S, Dept, of Agric., Bur. Ckem. Bull. 142, 1911. 
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Quite recently the heat given off by apples in storage has been measured by 
my colleague, Dr. Ezer Griffiths. From Dr. Griffiths' observations it appears 
that at 20°C. a cubic foot box of apples generates heat at the rate of 0.14 
calories per second. Translating this into terms of a ship’s hold loading apples, 
we can say that, assuming an average equipment and a loading temperature of 
20X, something like a tenth of the maximum capacity of the machine is 
occupied at the outset simply in holding the temperature of the fruit steady, 
that is, in preventing it rising any higher.*® 

Disasters Due to Self-Heating. 

The heat production, consequent on the respiratory activity of fruit, has to 
be taken into serious consideration in refrigerated transport and storage. As 
a matter of fact, disasters have occurred in which the power of the refrigerating 
plant has been insufficient to overcome the heat produced by the material. 
In this case a vicious circle is estabhshed. As the temperature rises so the 
rate of respiration increases, leading to still greater heat production and a still 
faster rise in temperature. Under these conditions the insulated walls, which 
have been so carefully provided, only serve to accelerate this cumulative 
process, which may result in a total loss. You will realise that the temperature 
at which the fruit stands when it is loaded into a hold or store must play a 
detennining part in such an extreme case as this, and also that the conditions 
which will give rise to this vicious cycle occur immediately if there is any 
breakdown in the machinery producing or distributing refrigeration. 

From the following table (after Gore) you will see that the apple is one of 
the least active of the fruits as regards respiration and heat production. Some 
of the smaller soft fruits have a far greater respiratory activity, and, as I have 
already pointed out to you, the activity of the apple itself varies from ten to 
one as it develops on the tree. 


Fruit. 

Respiratory A ctivity 
(Milligrams of CO 2 pa 
kilogram hour at yF^F,) 

Iff ack berry 

35 

Raspbcrr}' 


Black currant 

12 

Red currant 

5 

Peacli 

12 

Plum 

6 

Strawberry 

17 

Apple 

6 

J^ear 

3 


•^Griffiths, E. Pvoc. Phys, Sqc.^ 40^, 1928. 
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Self Heating and Uneven Temperatures. 

The extreme case we have just dealt with introduces one of the outstanding 
problems in the refrigeration of fruit and vegetable products to-day — the 
problem of obtaining uniformity of temperature throughout a large cargo. 
With the increasing volume of commerce in these articles, economy demands the 
storing and transport of the largest bulk in the minimum space. Thus lower 
holds 60 X 60 X 15ft. are now used for the overseas transport of apples, and in 
such holds the stacked apple cases fill all the available space to the roof. While 
limited to operating on the surface of this self-heating bulk, how far can we 
maintain an even temperature throughout the whole stack ? 


Cargo Temperature Surveys; (i) Australian. 

A few years ago an investigation was undertaken by the Food Investigation 
Board to find out how effective w^ere the various systems of cooling in vogue 
with regard to securing uniformity of temperature throughout the bulk of a 
cargo. The survey was carried out on ships bringing apples from Australia. 
Three-dimensional maps of the temperatures in all parts of tlie holds during 
the voyages were obtained by using distance-reading electrical thermometers 
distributed tliroughout the cargo and actually inserted into cases of fruit.®® 


The following illustrations (figures 3 



Fig. 3. — Maximum and minimum tem- 
peratures in an Australian apple cargo 
during voyage. (After A. J. Smith.) 


^^Pood I nvestigation Board, Special Report 


and 4) are an example of what was 



15 3o 45 


QriaSy$t£/n -LoyeTHoU. 

PTg. 4. — Maximum and minimum tern- 
jxiratures in an Aust»alian apple cargo 
during voyage. (After A J. Smith.) 

o, 1924; 27, 1926. 
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discovered. It should be remarked in passing that the ship’s theriridmeter^, 
which are usually situated midway between the sides of the chaiitiber and its 
centre, tend not to show the extremes of temperature distribution either in 
the colder or the warmer positions. 

The outcome of this investigation was to emphasise three things : — 

(i) The striking lack of uniformity of temperature throughout the bulk of 
the cargo, especially in large holds ; (2) the necessity for powerful fans and 
rapid air change in the case of the battery system ; (3) and lastly, the general 
advantage to be gained by cooling as far as possible from the top, and the 
desirability of providing vertical breaks in the cargo stack. 

(ii) South African. 

Following these investigations, which were carried out with the co-operation 
of the shipping companies, some most interesting experiments were made 
by the scientific staff of the South African Government, again in co-operation 
with a shipping company.®^ 

Within the last decade South Africa has become an important fruit-producing 
country and a large contributor to the world’s sea-borne commerce in fruit. 
The South African trade is an all-year-round one, oranges during the winter and 
pears and many varieties of soft fruits during the summer. Accurate control of 
temperature is of particular importance in the carriage of soft fruits and pears. 

In the first place, temperature surveys by distance-reading electrical thermo- 
meters were carried out in a small hold with baffled side grids and no forced air 
circulation. The capacity of this hold was only 6,430 cubic feet and it was only 
7ft. bins. high. The following temperatures are typical of the distribution 
found after the first few davs : 


Centre. Sides. 


lop 

33^F. 

42°F. 

4i"F. 

42 °F. 

38^F, 

Middle 

35“F, 

— 

— 

— 

— 

Bottom 

33^'F. 

33°F. 

34°F. 

33°F. 

3i”F. 


The difference from floor to ceiling varied during the voyage, but, except 
at the centre, persisted to the extent of at least one degree increase per foot of 
height to the end of the voyage. The specified temperature for the carriage of 
the fruit was 34'F. As the result of this survey, adjustments in the baffles 
were made and some improvement in temperature uniformity thereby obtained. 

A similar survey was then carried out in a hold fitted with a battery 
substitute system, sometimes spoken of as the screened-grid and fan system. 
The principle of this system will be understood by reference to the illustration 
(figure 5). The results were summarised as follows : — 

There is a progressive rise in temperature across the hold, the fruit at one side 
being I4°F. hotter than the other. On reversal of the air current the tempera- 
ture gradient is reversed and the fruit is subject to an 8°F. fluctuation every 

^^Union of South Africa, Dept. Agric,, Science Bull., 56, 1926. 
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4-6 hours. The difference of temperature from floor to roof is of serious 
magnitude. The extremes of temperature in this one hold were 27°F. and 
45°F.'’ a feature of the system which renders equable control of temperature 
difficult is the unequal exposure of the circulating air to the cold pipes. The 
air at the forward end has to traverse the maximum length of cold piping 
before entering the hold through the ports in the screens. 



i i -, 5. — Diagram of battery substitute system showing fan, screened grids and ports 
in tlie screens. (After Griffiths and Davies.) 


Following this survey a modification of the system was introduced and 
tested by further survey under actual shipping conditions with a full cargo. 
The ports in the screens were omitted. The air was carried round the sides 
of the chamber in trunks under the screens, passed thence vertically over the 
pipes on the walls behind the screens and poured over the top of the screens, 
being thus delivered at a high level. Improvement was achieved, but the 
resultant temperatures were still not satisfactorily uniform, owing partly 
to the fact that the air delivered into the chamber after cooling was still not at a 
uniform temperature and partly to the fact that on pouring out over the top of 
the screen the cold air tended to fall. 

A further modification was then made. The ports in the screens were again 
introduced, but, instead of passing the air horizontally across the hold, which 
is the traditional method both in the screened-grid and in the battery systems, 
the air of the hold was drawn out on both sides, cooled in its passage over the 
side grids and then delivered again into the hold by trunks distributed on the 
roof. By this method the air after cooling was delivered into the hold at a 
uniform temperature and at points distributed over the top of the cargo. 
The uniformity of temperature was very appreciably improved, the top and 
bottom difference being reduced to less than 3°F. at extreme points. 

The South African investigators, A. E. Griffiths and R. Davies, who carried 
out the surveys we have been dealing with, summarise their experience as 
follows : — 
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1 . Circulation of air is a practical necessity with 'tween deck or lower hold in 
order to obtain uniform temperature conditions, and this circulation has also 
very valuable advantages in controlling gas and moisture conditions for a 
commodity like fruit or eggs. 

2. The only sound and reliable system for air circulation is the self-contained 
battery with sectioning valves. The battery chamber should also be subdivided 
into two compartments for convenience in thawing off snow deposits, and 
thawing facilities are essential for fruit ships. 

3. Batteries should be in the chambers or holds and not trunked for long 
distances. A number of small units are in every way preferable to one or two 
large ones. 

4. Air circulation must be adequate ; 15 to 20 cubic feet per minute per 
shipping ton of fruit should be provided, and all fans should be centrifugal 
multivane type to develop ample flow through closely stowed fruit boxes. 

5. Air trunks should be distributed to make the path of the air from delivery 
to suction through the fruit short, thus avoiding excessive gradient of temperature 
due to heating up of the air in a long passage through hot fruit. 

Delivery over the top of the fruit is strongly recommended and suction should he by 
a wide trunk around the sides of the hold. 

A Bulk-Storage Research Chamber. 

There is under construction in this country a large storage chamber to be 
fitted with special equipment for investigating the various problems connected 
with the control of temperature, of humidity and of atmospheric composition 
in the bulk-storage of biological material. I shall not be able to-night to deal 
with the problems of humidity and atmospheric control, but it is important to 
realise that these three factors of storage environment are interdependent 
variables. We cannot alter one without affecting the others. It is the inter- 
dependence of these variables which, in addition to the complexity introduced 
by bulk, further comphcates the problem. As regards refrigerated stores and 
ships' holds already in existence, of all sizes and equipped with different types 
of cooling systems, much may be learned and much improvement effected by 
the method of survey and adjustment as w^e have seen. 

Temperature and Length of Storage-Life. 

From the facts that we have so far examined our interest naturally turns to 
the question as to the precise extent to which temperature affects the rate of 
ripening or ageing of fruit in storage. We may again take the apple for the 
purpose of illustration. In figure 6 is set out a definite quantitative relationship 
between length of storage life and storage temperature.®® May I direct your 
attention to the degree to which relatively small differences in the storage 
temperature affect the length of storage life. A variation of i°F. may alter the 
length of storage life by as much as 10 per cent., while there is very nearly a 
100 per cent, difference in effect between a storage temperature of 32®F. and 
42T. 

^"‘Kidd, I'., West, C., and Kidd. M. N. h'ood Investigation Board, Special Report 30, 1927, 
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30 35 40 SO 6o“F 

Sto'T'AJie. 7%mpirr«l</mS. 

Fig. 6. — (After Kidd, West and Kidd.) 


A short explanation of how a general relationship of this sort has been 
ascertained is of interest. From a limited number of trees, samples, each 
containing a hundred or so apples, are selected in such a way as to make each 
sample as nearly identical with every other as possible. A number of these 
samples are then stored at each of a number of constant temperatures. They 
are withdrawn at successive intervals and each apple cut and thoroughly 
examined. From these observations a curve depicting tlie progress of wastage 
at each temperature is constructed. One such curve is illustrated in figure 
7.^® The average life of the fruit is the time to 50 per cent, wastage. The 
commercial life may be defined as the time to 10 per cent, wastage. In this 
way the storage life at the various storage temperatures can be precisely stated 
and compared. 



Fig. 7. — Typical curve for the progress of 
w a.stage at a constant storage temperature. 


Biological Variation. 

I have dealt with the method employed for determining storage life, because 
it brings out very clearly an important property of biological material that has 
to be considered in connection with its storage. I refer to individual variation — 
the extent to which individual units depart from the mean or average of the 
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group. Variation will exist in any set of apples not only as regards size, colour, 
shape, composition, etc., but also as regards the natural term of storage life. 
From the practical point of view of handling and storing the product, it is of 
importance to reduce the variation to a minimum. For though two lots of 
apples may not differ with regard to their average storage life, the lot with 
the greater range of variation between the individuals has the shorter com- 
mercial storage life. 

Over-Ripeness and F'ungal Rotting. 

The end of life in all the cases that we have so far considered is the commence- 
ment of rotting arising from fungal infection. Spores of fungal disease are 
present on the surface of the fruit. For the most part they find their way there 
before the fruit is gathered. In general, these diseases only attack the fruit 
when a certain stage of ripeness or over-ripeness is reached. The facts which 
I have put before you with regard to the relation between temperature and the 
length of storage life illustrate equally well the relation between temperature 
and rate of ripening or rate of ageing. Fungal rotting which is not associated 
with over-ripeness is usually to be traced to surface injuries from rough hand- 
hng, to physiological disease such as scald, to excessive humidity or to special 
types of infection. 

Low Temperature Breakdown. 

Temperature, as we saw in my last lecture, should be expected not only to 
affect the net speed of the whole complex of changes which underlie ripening 
and ageing, but also to affect the balance of the various parts in the complex 
and the composition of the fruit. We found such changes of balance and of 
chemical composition associated in certain plants with increased capacity to 
resist frost injury. 

The relation between temperature of storage and length of storage life in 
three different varieties of apple is shown in figure 8. One of the varieties 
(A) belongs to the class we have already dealt with, in which the length of storage 
life steadily increases the lower the temperature of the store. In the other 
two varieties (B and C), you have the surprising result before you, that the 
length of storage life is only extended by a lowering of temperature down to a 
certain temperature level. Beyond this, lower temperatures of storage 
actually shorten the storage life.®® 

In these cases life is ended, not by fungal disease, but by functional break- 
down. This breakdown occurs long before the apple shows any signs of over- 
ripeness. The low temperature has retarded ripening, but it has apparently also 
upset the balance of the living machine so that complete breakdown and 
death have occurred. 


®®Kidd. West, and Kidd. Loc . Cit . 
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Fig. 8. — Relation between temperature of storage and length 
of storage life as modified by occurrence of low temperature 
breakdown in susceptible varieties of apples. Curves C and B 
are for susceptible varieties ; Curve A for a non-susceptible 
variety. (After Kidd, West and Kidd.) 

Breakdown of this sort in apples is known variously as internal browning or 
internal breakdown, or flesh collapse. It is perhaps better called precisely 
Loiv Temperature Breakdown, in order to distinguish it from other forms. 

Low temperature breakdown is not confined to apples; it is probably common 
to all fruits in varying degrees. Its visible effects, how^ever, are different in 
different fruits. Plums, peaches, bananas, oranges, pineapples and tomatoes, 
all suffer from low temperature breakdown. The experiments of my colleague, 
Dr. J. Barker with tomatoes ma}^ be quoted.'*’ 

" Experiments with two varieties of tomato, Riverside and Manx Marvel, have 
shown that they are injuriously affectcM by storage for more than a short time at 
temperatures below' 50*^’ F. The injury is indicated by failure to develop normal 
colour and abnormally rapid decay on removal to ordinary temperatures. 

Tomatoes kept at 34^ F'. for four days or less ripened nornuilly at ordinary 
temperatures, and showed a rate of wastage similar to that of comparable 
tomatoes w'hich had not been exposed to a low' temperature. If, how'e\'cr, the 
period during which the tomatoes were kept at 34"^^ F. w'as increased to six or 
more days, the fruit failed to ripen normally after removal from storage, and an 
unusually rapid wastage occurred. 

Trials w ith storage temperatures of 34'^ F\, 40^ f'., 30 ^ F\ and 60'' F., provcHl that 
tomatoes are also injured at 40^^ F. and 30' F. These results were obtained both 
with green and fully ripe coloured tomatoes. 

It should be noted that the injurious effect of storage at 34' F'. is not reflected 
in the rate of wastage while the fruit is kept at that temperature, but iHxomes 
apparent after removal to higher temperatures. ' 

Race and Storage Life, 

We have now dealt with two of the forms of wastage which are important in 
the storage and transport of fruit under refrigeration, namely, over-ripeness 
'*’Bark, J. Food Investigation Board, Ann. Report, 1927. 
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associated with fuBgal rotting, and low temperature breakdown. We have seen 
how fundamentally important is the temperature factor in regard to both of 
these. We may next consider the influence of other factors which are tmder 
our control, both before storage and during storage. 

Let us take first the factor of race. Racial variants within a species are, as I 
explained last time, fixed and perpetuated in the case of most economic fruits 
by a process which is essentially nothing more than splitting up the body 
of the original variant into an indefinite number of racially identical parts. 
Race variants exhibit very marked differences with regard to inherent keeping 
quality, rate of ripening and natural term of storage life. The difference between 
the keeping qualities of different common varieties of apples and pears is so 
much a matter of common knowledge that one need not enlarge on it here. 

Race variants also exhibit, as we have seen, different degrees of susceptibliity 
to low temperature breakdown. 

The practical interest lies in the hope that, with the advent of critical methods 
of measuring both life duration and susceptibility to low temperature breakdown, 
progress may be made in the breeding and selection of race variants more 
suitable than existing ones for the modem requirements of storage and dis- 
tribution. 

Nutrition and Storage Life. 

We must not allow ourselves to think that the nutrition of the tree, and of the 
growing fruit upon it, depends simply upon the soil. From the soil are gathered 
the requirements of water and mineral salts, including those containing 
nitrogen. Further, it is upon the physical properties of the soil that 
the efficiency of the root system of the plant depends. But from the air is 
gathered the carbon which in various combinations is the major component in 
the living organism. Finally, from sunlight is gathered the energy which must 
be absorbed in the process of building up sugars, starches, proteins and such 
like complex substances from the simpler inorganic food materials upon which 
the plant subsists. 

We class nutritional factors, therefore, under the two main headings — 
climate and soil. It is not always easy to disentangle their effects. 

Climate. 

With regard to climate, a good illustration is afforded by the difference 
between the behaviour of the Yellow Newtown apple from the Pajaro Valley in 
California and that of the same variety from other regions.*® 

The behaviour of the fruit from Pajaro in cool storage is shown in figure 9. 
It is definitely susceptible to low temperature breakdown. Elsewhere low 
temperature breakdown is not known in this variety. The Pajaro Valley 


■^^\\ inkier, A. J. Jourrf. . Igric. l^esearch, 24, 1923. 
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Fig. 9. — Wastage in cold storage from Low 
Temperature Breakdown in Yellow Newtown 
apples from the Pajaro Valley district, California 
Compare the effect of storage at 32° F., 

36° F.. and 41° F. (After \\ inkier.) 

conditions axe characterised by relatively low average temperatures and 
sunlight, and high humidity. 

On a broader basis of comparison we find that New Zealand apples, especially 
from some regions in the Dominion, are often susceptible to low temperature 
breakdown. English fruit is also susceptible. The apple crop of the North 
West of America is not susceptible and can be stored successfully for long 
periods even at 32°F. The conditions in the North West during the growing 
season are broadly the reverse of those mentioned above in connection with 
the Pajaro Valley. They are relatively high temperatures, more sunlight and 
low humidity. 

Soil. 

As to the effect of soil I will give you one example from nearer home. You 
will notice in figure 10 the great difference in storage life as between fruit 
grown upon silt soils varying, in the same neighbourhood, from very heavy to 
very light. These results were obtained by the Food Investigation Board 
in the course of a joint survey with the Ministry of Agriculture of soil 
characteristics and fruit keeping quality and chemical composition. This 
survey has also shown that good keeping quality is associated with the presence 
of sufficient available potash and phosphoric acid, and the absence of too much 
nitrogen in the soil.** 



SyJkn Tune 


Fig. 10. — Wastage in storage at 34° F. of Bramley’s 
Seedling Apples from (A) fight, (B) medium and (C) 
heavy silt soil. (After Kidd and West.) 

*Kidd, F., and West, C. Food Investigation Booni, Ann. Report, 1027. 
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An elaborate investigation into the effects of climate upon quality has 
recently been carried out in the United States.^® The fruit from a hundred 
different varieties of apples all growing on the same farm has been analysed 
over a period of six years. Very complete records were kept of sunshine, rain- 
fall and temperature during the growing period of these years. To illustrate 
the conclusions reached three critical years may be taken, namely, 1923, 1921 
and 1924. 

In 1923 the total sugar content of the crop was the highest recorded. This 
year had the most sunshine. 

In 1921 the total sugar content ranked second highest for the six years of 
the investigation. This year had the second highest amount of sunshine 
and the highest mean summer temperature. 

In 1924 the total sugar content was the lowest recorded. This year had the 
lowest mean summer temperature, and only moderate sunshine. 

The 1923 crop was of exceptional high quality as regards colour, size and 
davour and stored well. That of 1924 season was markedly inferior in appear- 
ance, colour and quality and broke down prematurely in storage. 

Maturity and Storage. 

We come now to the last of the pre-storage variables with which I shall deal 
to-day, namely, the stage of maturity at which the fruit is taken from the tree 
and placed in cool storage. In pursuing this question of maturity we shall 
meet, and go some way towards understanding, two serious types of wastage 
which are a source of perennial trouble to the merchant and shipper, I refer 
to Scald and to a type of breakdown generally known as Jonathan Breakdown, 
because of its prevalence in the Jonathan variety. 

May I recall here the facts that I have put before you as regards the occurrence 
of a climacteric at the time of maturity, with which is associated a rise in 
respiratory activity and a concomitant development of flavour and aroma. 
This climacteric may occur before or after the gathering of the fruit. 

Jonathan Breakdown. 

With regard to Jonathan Breakdown, Mr. Palmer of the Canadian Experi- 
mental Station at Summerland, British Columbia, has, I think, demonstrated 
clearly that this trouble only occurs if fruit is left too long on the trees. On 
the basis of his work, a colour standard is now available, by which the proper 
stage for gathering can be judged as the ground colour of the fruit changes from 
green to yellow. 

Growers are tempted to leave their fruit on the tree too long, in order to get 
the maximum development of size and of red colour. 

This disease, then, is one to which fruit is either definitely predisposed before 
it enters the store, or to which it is not so predisposed. Predisposed fruit has 

^®Caldwe)], J. S. Journ, Agric. Research, 36, 1928. 
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a short life ending in breakdown, sometimes so short that it may even break- 
down before it enters the store. With regard to storage temperature, pre- 
disposed fruit shows the usual relationship, in that its storage life is prolonged 
in cold storage. But even so, predisposed fruit cannot compare in length of life 
with fruit which has not been predisposed. 

At this point interesting speculations arise. Is the predisposition to break- 
down associated with the occurrence of the climacteric before gathering and 
taking to cool storage. Are the volatile products which develop at the 
climacteric in any way toxic ? May they, if formed in excess of tolerance, so 
far affect the living machine as to shorten its natural term of life ? 

To answer these questions fully will require further research, and time also, 
for the simple reason that we get but one crop of apples a year. Their practical 
importance is obvious. 

A recent observation made in connection with banana ripening is suggestive 
in relation to the possible effects of volatile products given off during ripening. 
In the experimental chambers of the United Fruit Company at Boston, fruit 
under test was consistently found to ripen quicker in one of the rooms. 
Exploration showed that this room was the most gas tight, and experimental 
work has now been started to ascertain whether ripening is not definitely 
accelerated by the volatile products of the fruit itself. 


Apple Scald. 

The last topic to be dealt with to-night is apple scald. 

Apple scald was at one time estimated to cause greater losses in the United 
States than all other storage diseases combined. It consists of a browning of 
the skin without any softening or browning of the flesh. Fungal rotting 
usually follows it. This disease also is to be considered in close connection 
with maturity and the phenomenon of the climacteric. An outstanding fact 
about it is that restricted ventilation in storage greatly increases its prevalence. 

'I'his fact was first established by the experiments of Messrs. Brooks, Cooley 
and Fisher in the U.S.A. From their discovery these investigators proceeded 
to an application of the greatest practical importance. It was argued by 
them that, if ventilation prevented scald, scald should be due to an accumulation 
of volatile products. Hence, if these products could be absorbed on some 
material placed round the fruit in store, scald should be prevented. 

Many substances were tested and in the end there emerged the oiled apple- 
wrapper of commerce to-day. This is a wrapper containing approximately 
15 per cent, of odourle.ss mineral oil. Its efectiveness in preventing scald is 
remarkable. A modification of the oiled wrapper is the oiled paper-straw, or 
oiled shredded paper, which is used as packing material in barrels or boxes. 

'Krommittee of I^irection of ETuit Marketing, Brisbane. Official Report of Mr. IP. 
Ranger, 1928. 

^^Brooks, Cooley, J. S., and Fisher, D. F. Journal Agric. Res., 1917, 1918* 1919* 
J920, 1923, 1924, etc. 
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The next important point to observe is that fruit can be predisposed to 
scald. The effective causal conditions may, apparently, cause a weakening 
of the living tissue of the skin and a shortening of its natural term of life. It 
has been found, for instance, that the preventive action of oiled papers 
occurs during the earlier days in storage, while the fruit is still to all appearance 
sound. If the wrappers are removed after this, scald is still prevented. Con- 
versely, if the apples are left unwrapped during this early period, but wrapped 
later on, while still apparently sound, scald is not prevented. 

Once fruit has become predisposed, the disease develops more rapidly the 
higher the temperature. For this reason predisposed fruit taken from cold 
store will often scald very rapidly. 

With so much established, what then are the facts with regard to the effect 
of the maturity of the fruit at the time it is taken into close pack in storage. 
Briefly it appears that immature fruit brought into store (i.e., presumably 
before the climacteric) scalds severely, but if left out in the open for a time 
(i.e. presumably till the climacteric is passed) and then brought into store, 
much less scald develops. 

Volatile Autotoxins as a Factor in Storage. 

It appears possible from what we have seen that volatile autotoxins may 
be the primary cause both of Scald and Jonathan Breakdown. The occurrence 
of critical concentrations of these substances in the tissues will depend upon at 
least three variables, i.e., the stage of maturity, ventilation and temperature. A 
large field for investigation is opened up here. We have to-day dealt only 
with the apple, but even in the case of the apple practically nothing of a precise 
and quantitative nature is known with regard to the nature of the flavour- 
giving and aroma-giving products : their development in relation to age, 
race, nutrition and temperature : their specific toxicity in causing breakdown, 
in predisposing to earlier death, or in predisposing to susceptibility to 
fungal attack. 

Further information on these points would be important, not only from the 
point of avoiding waste, but also from the point of view of serving the con- 
sumer with fruit of the highest flavour and quality. 


NOTES ON BOOKS. 


The A.B.C. of Flight. By W. Laurence Le Page. New York : John Wiley & 
Sons, Inc. London : Chapman & Hall, Ltd. ys. 6d. net. 

The A.B.C. of Flight ” was given to the reviewer as a sort of Christmas holiday 
task, and a very pleasant and instructive one it proved to be, as the author has 
successfully contrived to get much useful information, in a form readily assimilable 
by the average person, into a small space. 
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Mr. Le Page is well known in aeronautical circles in this country and has a really 
wide experience, which well qualifies him to treat his subject deeply and in 
considerable detail. This, happily for the average reader, he does not do, but 
ably shows in simple language that the behaviour of an aeroplane is quite in 
accordance with natural laws, and that such can be explained without the use of 
complex formula'. 

The first chapters gi\e an exposition of the main principles of aerodynamics 
tliat an; required to explain the reasons for the general lay-out of a modern aeroplane 
as well as those governing its behaviour in the air. Then follow some general 
but useful particulars showing liow machines are constructed and what materials 
are used. 

The process oi learning to tly is very fully and clearly dealt with and, finally, 
this excellent little work is brought to a close wuth a chapter on the aero-engine 
and its major accessories. 

JMr. I.e l^age writes mainly from the standpoint of American practice, but this 
in no way detracts from the value of his work, as divergence is not considerable. 
Without doubt, all interested in aircraft, including pilots and would-be pilots, can 
and should take an opportunitv of reading this book. 

W.S. 

Pi<obli::ms of Ikstinct .\nd Intelligence. .By Major R. W. G. Hingston, M.C. 

London : Hdw'ard Arnold and Co. los. 6d. net. 

What is instinct ? Wdiat is intelligence ? Major Hingston prudently abstains 
trom defining them, for, as he says, though many good definitions have been 
given not one of tliein is entirely satisfactory. In spite of this, how^ever, every 
one knows in a general sort of way the difference betw^een the two ; instinct works 
blindly and iiKohanically ; intelligence implies conscious knowdedge — a recognition 
of tlie relation between ca.use and effect. 

To what extent are animals merely machines ? In investigating this problem 
in the b(.)ok lieforc/ us, Major Hingston has restricted himself to the study of insects, 
l-iecause their in.stincts are sc.) infinitely varied and because they solve many 
complicated problems in the most perfect way. In doing this, are they nothing 
l)ut automata ? Henri I'abre, who devoted a lifetime to the study of insect life, 
denied them anything more than an unconscious prompting that has no choice 
of action. When an insc'ct is carrying out its ordinary avocations, wdien a bee 
l>uilds a lioney cell with matViematical precision or a spider spins a w^eb wdth a 
speed and skill that no human being could rival, it is no doubt actuated purely 
by instinct ; but wdiat happens when an in.sect is faced by accidents outside its 
normal experience ? .Major Hingston made numerous experiments and observ'a- 
tions to test them. For instance, he found a paii of beetles [Gymnopleurus niiliaris) 
engaged in their usual task of rolling a pellet of dung : “ 1 cutitinhalL A terrible 
calamity ! The beetles examine it, survey the two hemispheres. Then they 
gather the halves together, and press them again into a ball. I cut the ball into 
four quarters. A still bigger catastrophe 1 The beetles mould them together 
again. 1 alter the shape of their perfect sphere, make one into a cube, flatten 
another into a disc. It is marvellous to see the beetles’ appreciation. I cannot 
here go into all the details, but they turn both my cube and disc back into the 
perfect sphere.” 

Here is another case. ” Myrmecocystus setipes is a pow^erf ul ant, . . It had made 
a nest on the side of a bank. The ejected earth ran down from it in a shoot, like 
a landslip on the face of a hill. The shoot was very steep and crumbling, and as 
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each ant carried out its load, it slipped on the loose material and tumbled down 
to the bottom of the slope. The ants, however, refused to be defeated. After 
some days of slipping and falling they managed to devise an ingenious plan of 
getting over this serious difficulty. They assigned to one particular ant the 
duty ot consolidating and hardening the ground. This ant set about collecting 
pebble.s which it found near the foot of the shoot. These pebbles it carried up 
the shoot and spread them out in the form of a platform at the very top of the 
shoot, that is, just outside the mouth of the nest, 

" This was tremendous labour for one ant. The carrying of the pebbles up the 
slippery shoot was a task that lasted several days. It required all the labourer’s 
strength, and caused it innumerable falls. It was interesting to see selection 
at work. The ant never took the first pebble that offered. Several were 
examined, picked up and tested, until one was met with that fitted the job. 
Moreover, it did not place its pebbles haphazard ; it carefully found a suitable 
spot for the fitting of each load. The final result was a platform of pebbles on 
which the excavators walked easily, and no more of them fell down the slope. . . . 

“ I can no more deny intelligence to this act than I can to a man who builds 
a parapet to prevent people tumbling down a. hill." 

On another occasion Major Kingston observed a case where a wasp (Eumenes 
dimidiatipennis) had deliberately planned out the whole of her nest before she 
built it. * One morning, in a deserted house, I happened to see on a whitewashed 
wall an example of this mason’s work. The wasp had completed two of her cells 
and was about to commence the third. 13 ut here is the point which literally 
amazed me. In addition to the tw^o completed chambers, the wasp had mapped 
out the scheme of architecture for all the subsequent cells of her nest. Before 
me on the wall was a definite plan, a mapping out of the final structure, made, 
I have no doubt, for the same purpose that the human architect maps out a house. 
.... At the very commencement of her labour she had pre-arranged for the 
whole work. This, I am confident, implies intelligence." 

Major Hingston has for seventeen years been a careful observer of animal life 
in the jungles of the Oriental forests ; he has wTitten a book of absorbing interest 
to all naturalists, and we think that fewr will be found to maintain that all the 
actions of the insects which he describes can be accounted for by blind instinct. 


Exact Colour Matching and Specifying. By L. Blin Desbleds. Technological 
& Industrial Service, 41, Avenue Gambetta, Paris. Price 45. 

This short and simply wTitten book deals with the principles of colorimetry and 
the application of colorimetric measurement to the work of the dyer and colouiist. 
The underlying theory is explained very clearly and in comparatively non-technical 
language in the first four chapters of the book. Chapter V is devoted to a descrip- 
tion of colour measurement by means of the Toussaint photo-electric colorimeter. 
This is the onl}^ instrument described, and unfortunately some misleading state- 
ments are made as regards important properties of the photo-electric cell. In the 
first place it is stated (p.54) that " within the range of use of the apparatus, there is 
exact proportionality between the light energy acting on the potassium and the 
change in the intensity of the current in the galvanometer circuit." Later, on p.83, 
the astonishing statement is made that " the photo-electric cell . . . always 
reacts in a manner which is exactly proportional to the light energy, whatever the 
coloration, acting upon it." (The italics are the review^er’s). The relative response 
of the eye to light of different colours is treated at some length in Chapter VIII. 
but in spite of this the mean of the reflection factors of a coloured surface, measured 
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at the six wave-lengths, 400, 450, 530, 580, 620 and yoomjx is taken as a measure of 
the integral reflection factor of the surface, no attention being paid, apparently, 
to the various visibility factors of lights of these different colours. 

From the point of view of the practical dyer, the chapters on colour matching 
curves and on the fixing of tolerances in colour matching are of the greatest direct 
importance. The use of colour curves in the correction of mixtures of dyes and 
in the pre-determination of the mixture required for the production of a specified 
colour is explained in the final chapters, and these should be of great value to all 
interested in the subject of dyeing. The printing and production are not as good 
as could be desired. 

J.W.T.W. 


GENERAL NOTE. 

International Congress on Commercial Education. —An International 
(.Congress on Commercial Education is to be held in Amsterdam, from the 2nd to 
the 5th September, 1929. This is being organised by the Dutch National 
Association for Commercial Education, under the auspices of the International 
Association for Commercial Education. Business men, educational authorities 
and governments of about ten countries, including Great Britain, France, Germany, 
Denmark and China, have promised to send re{)resentati\'es. The ttusk of organising 
British representation was entrusted to a Committee appointed at a meeting held 
in London, on November 9th, 1928, at which ov'er thirty members of prominent 
British organisations connected with commercial education took part. The 
undermentioned have expressed the hope that Great Britain will be adequately 
represented at the Congress : The Right Hon. I,ord Eustace Percy, The Right 
Hon. the Lord Mayor of London, Sir John Kynaston Studd, The Right Hon. Lord 
Southwark, and Sir George Sutton, Bt., Chairman of the Council of the Royal 
Society of Arts. Those interested in the matter arc invited to apply for further 
information to the Hon. Secretary of the Committee for the Organisation of British 
Representation, Mr, N. Skene Smith, 5, Onslow Gardens, Wallington. Surrey. 


^fE£TINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Mondav, Febkuarv 4 .. .Architects, Royal Institute ol 
British, 9, Conduit Street, W. 8 p.m. Business 
Meeting. 

.\utoraobile Engineers, Institution of, at the Merchant 
Venturers’ Technic^al College, Bristol. 6,45 p m. 
Dr. F. VV. Lanchester, “ Coil Ignition,” 

Cheiuical Industry, Society of, at Burlington House, W. 
8 p.m. Dr. A. E. Duncan, ” Petroleum as a Source 
of Synthetic Material.” 

Llcctrical Engineers, Institution of, Savoy Place, W.C. 
7 p.m. Mr. W. R. Rawlings, ” Earthing and the 
Safety of the Public.” 

Engineers, Society of, at Burlington House, W. 6 p.m. 

Mr. A. Kirkwood Dodds, Presidential Address. 
^ ” Berwick’s Bridges.” 

Farmers’ Club, at the Royal Society of Arts, Adelphi, 
W.C, 4 p.m. Mr. W. P. Seabrook, “ The Economic 
Side of Fruit Growing.” 

Geographical Society, at the Aeolian Hall, New Bond 
Street, W. 8.^0 p.m, Mr. J. A. Steers, ” The Great 
Barrier Reef Expedition ” (Preliminary Account). 
Kcwal Institution, 21, Albemarle Street, W. 5 p.m. 
General Meeting. 

Surveyors’ Institution, 12, Great George Street, S.V\'. 


8 p,m. Mr. H. J. Vaughan, " The Significance of the 
Timber Merchant in Flstate Forestry.” 

Victoria Institute, at the Central Hall, Westminster, 
S.W. 4.30 p.m. Mr. Philip J. Le Riche, ” Scienlifj- 
Proofs of a Universal Deluge,” 

University of London, at University College, Gowei 
Street, W.C. 2 p.m. Prof. Edmund G." Gardner , 
” Dante’s Italy,” 

4.30 p.m. Mr. A. M. Hind, " Rembrandt and other 
Dutch Etchers and Draughtsmen,” 

5 p.m. Dr. W. H. Craib, ” Electrical Phenomena in 
Muscle and Nerve.” (Lecture 1.) 

5.30 p.m. Prof. Dr. R. VV. Chambers, ” Sources ol 
Ariglo-Sa.xon History.” (Lecture IV.) 

runsDAV, February 5. .Automobile Engineers, Instilu* 
tion of, at the Royal Society of Arts, .Adeli hi, W.C. 
7.45 p.m* Mr. H, Kerr Thomas, “ Some Investiga- 
tions into the Performance of Tubular Radiators for 
Motor Vehicles.” 

Civil Engineers, Institution of, Great George Street, 
S.W. 6 pjm. Mr. H. N. Colam, “The Kegirdering 
of the -Railway Bridge ovir the Krishna Rivjr 
Madras and Si uthern Mal raita Railway : 1 ourteen 
spans of 150 feet.” 

Electrical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7 p.m, Messrs. Johnstone Wright 
and C. W. Marshall, ” The Construction of the Grid 
Transmission System in Great Britain.” 
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At Lamb’s Restaurant, Dundee. 7.30 p,m. Discus* 
sion on “ Earthed versus Insulated Systems.” 

At University College, Nottingham. 6.45 p.m. 
Mr. W. B. Woodhouse, ” Overhead Electric Lines.” 
Goldsmiths’ Hall, Foster Lane, E.C, 7 p.m. Sir 
Lawrence Weaver, ” Art, Industry and Salesmanship.” 
Hellenic Studies, Scoiety for the Promotion of, Burling- 
ton House, W. 5 p.m. Mr. A. H. M. Jones, ” Excava- 
tions at Jerash (Gerasa) by the British School of 
Archaeology at Jerusalem and Yale University.” 
Transport, Institute of, at the Society of Arts Hall, 
George Street, Edinburgh. 7.^ p.in. Mr. A. H. 
Roberts, ” Discharging of Grain Cargoes at Ports 
with special reference to the Port of Leith.” 

At the University, Bristol. 5,40 p.m. Mr. A. S. 
Quartermaine, “The Relation of Civil Engineering 
to Transport Problems." 

Zoological Society, Regents Park, N.W. 5.30 p.m. 
Scientific Business Meeting. 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Dr. R. W. Seton-Watson, ” The Eastern 
Question.” (Lecture IV.) 

At the London School of Economics, Houghton 
Street, W.C. 5 p.m. Mr. A. MeyendorlT, " The J^cial 
Transformation of Eastern Europe.” 

At University College, Gower Street, W.C, 5.30 p.m. 
Prof. Dr, Karl Pearson, “ The Current Work of the 
Biometric and Eugenics Laboratories.” (Lecture II.) 
S.15 p.m. Miss E. Jefferies Davis, ‘‘ Historical Factors 
of the Problem of London Trafiftc,” (Lecture I.) 

VVcDNESOAY, Februahy 6. .Analysts, Society of Public, 
Burlington House, W, 8 ]).m. i. Dr. T. P. Hilditch 
and Eveline IC. Jones, M.Sc., “ The Fatty Acids and 
t'om )onent Glycerides of some New Zealand Butters.” 

Mr. A. Scott Dodd, ” A New Test for Boric Acid 
and Borates.” 3. Mr, B. E. Di.xon, ” The Determina- 
tion of Beryllium in Rocks.” 

Britisli Academy, at the Civil Service Commission 
Building, Burlington Gardens, W. 5 p.m. Mr. E. J . 
Forsdyke, " Minoari Art.” 

Electrical Engincens, Institution of, Savoy Place, W.C, 
6 p.m. Dr. B. Hodgson and Mr. L. S. Harley, ” The 
Development of the Oxide-coated Filament.” 
Geological Society, Burlington House, W. 5.30 p.m. 
Literature, Royal Society of, 2, Bloomsbury Square, 
W.C, 5.15 p.m. 

Microscorucal Society, 20, Hanover Squtare, W. Meeting 
of Biological Section. 

Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. J. S, Huxley, ” Evolution and the Problem of 
Species.” (Lecture II.) 

University of London, at King’s College, Strand, W.( . 

5.30 p.m. Mr. A. E. Kendrick, ” English Weavings 
juid Embroideries.” 

.5.30 p.m. Prince D, Soyatop<^>h< Mirsky, “ Contem- 
porary Russian Literature.” (Lecture IV.) 

At the London School of liconoraics, Houghton 
Street, W.C. 6 p.m, Mr. F. Hutchinson, ” Measuring 
Output in Olhcc Practice ( 1 ).” 

At University College, Gower Street, W.C. 3 p.m. 
Signor Camillo Pellir/i, ” l a Lirica del Paradise.” 
(I.^cture HI.) 

3 p.m. Dr. A, S. Parkes, ” The Physiology of Repro- 
duction.” (lecture IV.) 

3.3(j p.m. Prot, E. Vermeil, ” Les Relations Intel- 
lectuelles entre la France et rAllemagne.” 

'1.30 p.m. Mr. I, C. Grondahl, ” W'crgeland and the 
Nonv'egian Lyric,” (I.^.clure 1 .) 

p.m. Mr. J, Haantjes, ” 'i'he Dutch Mediaeval 
Tale of Beatrice.’’ 

I nURSDAY, February 7 .Chemical Society, Burlington 
House, . 8 p.m. x. Messrs. C. S. Gibson and j. L. 
Simonseri, “ Indian turpentine from Pinus loneifolia 
Roxb. Part V. The oxidation of d-^S-carene with 
Beckmann’s chromic acid mixture.” 2. Mr, A. . 
1 hapman, ” A new method lor preparing substituted 
diphenylamines.” 3. Messrs. C. S. Gibson, J. D. A. 
Johnson and B. Levin, ” Compounds of the trypar- 
samide type. Part J. Resolution of N*phenylalanine- 
i-arsenic acid and of its amide.” Messrs. C. S. 
Gibson and J. D. A. Johnson, ** io-Chloro-5 ; 10- 
dihydrophenarsa/ine and its derivatives. Part VII. 
The synthesis of the i-methyl- and of the 3*methyl- 
horaologues.” 

Mechanical F.ngiueers, Institution of, at the Royal 
Technical College, Glas^gow, 7.30 p.m. Mr. H. I.. 


Guy, ” Modem Development in Steam-Turbine 
Practice.” 

Refrigeration, British Association of, at the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. 5.30 p.m. 
Sir William B. Hardy, ” Education in Refrigeration.” 
Royal Institution, 21, Albemarle Street, W. 5,15 p.m. 
Sir William Bragg, ” The Early History of X-Rays ” 
(Lecture II.) 

University of London, at Bedford College for Women, 
Regent’s Park, N.W. 5.15 p.m. Mr. T. A. Joyce, 
“The Architecture of Central and South America.” 
(I-ecture IV,) 

At King's College, Strand, W.C. 5.30 p.m. Mr. R. 
Fitzgibbon Young, “ Czechoslovakia.” (Lecture IV.) 
(King’s College), at 40, Torringtou Square, W.fU 

5.30 p.m. Dr. Julian Krzyzanowski, “ Renaissance 
Poland.” (Lecture 111 .) 

At University College, Gower Street, W.C, 5 (>.m. 
Dr. R. J. Ludford, ” Cytology in Relation to Physio- 
logical Processes,” (Lecture 111 .) 

5 p.m. Dr. R. 11 . Ing, “The Chemistry of some 
Natural Drugs,” (Lectuic IV.) 

5.15 p.m. Prof. J. E. G, de Montmorency, “The 
Barbarian Codes of Hither Europe, A.D. 450 — 850.” 
(Lecture II.) 

5.30 p.m. Prof. Dr. A. 1 \ Pollard, “ Cardinal Wolsey.” 
(Lecture V.) 

Victoria and Albert Museum, S<uith Kejisington, S.W . 

5.30 p.m. Miss C. J. Hudig, “ Dutch Silver.” 

l-RiuAY, Febri’aky 8.. Chemical Industry, Society ot 
(Chemical Engineering Group), at the Roval Society 
of Arts, Adelphi, W.C, 8 p.m. Prof, Dr, W. K, 
Gibbs, “ The Role of Surface Energy iu Chemical 
Icngirieering” 

CieoloL'ists’ Assoeiation, at IJniversitv College, Gower 
Street, W, 7.30 p.m. Annual General Meetiru 
Prof. l)r. A. Morley Daviccs, J^residential .Address oji 
“ J'aunal Migraiions since ti)f’ Cretaceous.” 
Malacological Society, at University College, Cic»v\*f'r 
Street, W.C. 0 p.m. 

Mechanical Engineers, Institution of, Storey’s Gate . 
S.V\'. (> p.m. Dis<'USsjon on “ The [Profession of the 
Mechanical Engineer,” introduced by Mr. J-. A, 
Lc^gros. 

Metals, institute of, at tlie Engineers’ Club, Birmingham . 
7 p.m. Mr. D. j . MacNaughton,” Electro-Defosition.' ’ 
At the University, St. George’s Square, Sheffield. 

7.30 p.m. Mr. W, T. Griffiths, “ Some Recent Develop- 
ments in Nickel Metallurgy,” 

North-East Coast Institution of Engineers and Sliip- 
buiklers, at the Mining Institute. Newcastle-on-'l yne, 
d p.m. Dr. (. 1 . \V. Todd, “ The Prediction of the 
Projicrties of Engineering Materials from their 
Ultimate Stnictures.” 

Physical Society, at the Imperial College of Science and 
'lechnology, S/)uth Kensington, S.V\'. p.m. i. Mr, 
L. F. Stanley, “ The, Construction and Calibration of 
a Sensitive Form of Pirani Gauge, for the Measurement 
ot High Vacua.” 2. Mr. H, C. Webster, “Photo- 
graphic Measurement of the Relative intensities of 
the LLi, LI. 2, Li.2 Lines <>f Silver.” 3. Mr, H. C. 
Webster, “ Spark Satellites of the LL Lines of Silver.’ ' 
4. Mr. W. A. Benton, Deinonstration of a new instni- 
menl for the rapid and accurate delcrminatiou of the 
specific gravities of solid subslances. 

Royal lusUtution, 21, Albemarle Street, W. 9 j>.m , 
.Mr. C. M R. Sherrington, “ Recent Prolilrnis of Rail 
Transport at Home and Abroad.” 

I'ransporf, Institute of, at the Y.M.C.A. Hall, NewT.astle- 
on-Tyno. 7.30 p.m. Paper by Mr. A. C. W. Imrev. 
University of London, at King’s College, Strand, W.C, 

3.30 p.m. Professor P. N. V'rc, “ 'I'he Age of Justinian 
as view'cd by some of his Contemi-oraries.” 

At the London School of Economics, Houghton Street . 
W.C. 3 p.m. Mr. ( . E. R. Sherrington, “ Railway 
Electrificaticn and the Redistribution of lndustr>'.” 

At University College, Gower Street, W.C. 5 p.m. 
Mr. C. F. A, Pantin, “Comparative Physiology.” 
(Lecture IV.) 

Saturday, February 9. .L.C.C, The Homiman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. I-L. N. Milligan, 
“ Life Beyond the Low-Tide Mark.” 

Kwal Institution, 21, Albemarle Street, W. 3 p.m. 
Dr. S. Marchant, “ Music in Cathedral and Collegiate 
Churehes.” 
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All conttnuni cations for the Society should be addressed to the Secretary, John Street, 

Adelphi, W.C, ( 2 .) 

NOTICES. 

NEXT WEEK 

Wednesday, L'ebri ary 13th, at 8 p.m. (Ordinary Meeting.) Cecji. 
Hooper, F.L.S., The Pollination of Fruit Blossoms in relation to Commercial 
Fruit Growing ” (illustrated by lantern slides). H. V. Taylor, A.R.C.S., 
B.Sc., O.B.FT, Commissioner of Horticulture, Ministry of Agriculture and 
Fisheries, will preside. 

THE PRESERVATION OF ANCIENT COTTAGES. 

A general meeting in connexion with the Fund for the Preservation of Ancient 
Cottages will be held in the Hall of the Royal Society of Arts on Wednesday, 
February 27th, at 3 p.in. The Rt. Hon. J. Ramsay Macdonald. M.P., 
will preside. 

Admission will be by ticket only, and Fellows wishing to be present art' 
[•(‘ciuested to communicate at once with the Secretary. 

THOMAS GRAY MEMORIAL TRUST. 

1 PRIZES FOR THE IMPROVEMENT AND ENCOURAGEMENT OF 

NAVIGATION. 

Under the will of the late Thomas L. Gray, the Royal Society of Arts has 
l)(‘en appointed residuary legatee of his estate for the purpose of founding 
a memorial to his father, the late Thomas Gray, C.B., who was for many 
>'ears Assistant Secretary to the Board of Trade (Marine Department). 

The objects of the Trust are “ The advancement of the Science of Navigation 
and the Scientific and educational interests of the British Mercantile Marine. 

The Council now^ offer the following Prizes : — 

PRIZE FOR AN INVENTION. 

(i) A Prize of £150 to any person who may bring to their notice a valuable 
improvement in the Science or Practice of Navigation proposed or 
* invented by himself in the years 1928 and 1929. 
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In the event of more than one such improvement being approved, 
the Council reserve the right of dividing the amount into two or more 
prizes at their discretion. Competitors must forward their proofs of 
claim on or before December 31st, 1929, to the Secretary, Royal Society 
of Arts, John Street, Adelphi, W.C.2. 

PRIZE FOR AN ESSAY. 

(ii) A Prize of £50 for an essay on the following subject ; — 

'' You are overtaken by a revolving storm. Discuss the handling 
of a low-powered steamer from the time of the first indication of the 
approach of the storm until the storm has passed, supposing the ship 
to be in (a) the safe semicircle, (b) the dangerous semicircle, and (c) the 
direct path of the storm’s centre.” 

Competitors must send in their essays not later than December 31st, 1929, 
to the Secretary, Royal vSociety of Arts, at the above address. 

The essays must be ty])ed or clearly written. They must be sent in under 
a motto, accompanied by a sealed envelope enclosing the author's name, 
which must on no account be written on the e^say. A breach of this 
regulation will result in disqualification. 

The Judges will be appointed by the Council. 

The Council reserve the right of withholding the Prize or of awarding a 
smaller Prize or Prizes, if in the opinion of the Judges no suitable invention 
or essay is submitted. 

The Council also reserve an option on tlie copyright of the successful essay. 


NINTH ORDINARY MEETING. 

Wednesday, January 3otli, 1929. James Swinburne, Esq., F.R.S., 
in the Chair. 

A paper entitled ” The Shannon Scheme and its Economic Consequences ” 
was read by Mr. Georc;e Fletcher, M.A., F.G.S., M.R.I.A., late Member of 
the Water Power Resources (Ireland) Committee. The paper and discussion 
will be published in the Journal on March 8th. . 


CANTOR LECTURES. 

Monday, January 28th, 1929. Dr. R. Lessing, Ph.D., F.C.S., in the Chair. 
Dr. ('. H. Lander, C.B.E., D.Sc., M.Inst.C.E., F.Iiist.P , Director of Fuel 
Re.search, Department of Scientific and Industrial Re.search, delivered the 
last of his course of three lectures on ” The Treatment of Coal.” On the 
motion of CoL. the Master of Sempill, a vote of thanks was accorded to 
Dr. Lander for his interesting and instructive course. 

The lectures will be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

BIOLOGY AND REFRIGERATION. 

By Franklin Kidd, M.A., D.Sc., 

Principal Assistant at the Low Temperature Station for Research in Bio- 
cliemistry and Biophysics. (University of Cambridge and Department of 
Scientific and Industrial Research). 

Lhcturh III. Refrigeration and Meat. 

With an Introduction on Atmosphere Control in Fruit Storage. 

{Delivered November zGlh, 1928.) 

Retrospect. 

In my last lecture we dealt with the apple as a type fruit. We saw how a 
g(meral scientific study of tlie properties and behaviour of such a food product 
leads to a better understanding of the conditions to be observed in its storage 
and transport in bulk as an article of commerce. 

i wo features of its behaviour were singled out for special attention its 
behaviour as a respiring and heat producing organism, and the occurrence of 
a critical stage or climacteric in its life history. At this stage a marked increase 
in r(‘spiratory activity occurs and the maximum development of those volatile 
substances whicli contribute to flavour and aroma takes place. Some of 
tlu'se substances are definitely toxic to the fruit, so that, in sufficient 
concentration, they may end or shorten its life. 

Wc‘ considered, in particular, the relation between storage temperature 
and length of storage life. Tlie conclusion was reached that there is very 
L^Mierally an optimum storage temperature, above which life is shortened by 
earlier ripening and consequent fungal rotting, and below which death occurs 
t>rematurely from functional disorganisation and breakdown of the still unripe 
fruit. In this connection we reviewed instances of lack of uniformity of tern 
I)erature in space and time in large* storage chambers, and discussed some of 
the steps which have been taken to improve these conditions. 

The broad general principles which emerged from this rapid review are 
probably applicable in the case of all fruits, but in many cases the quantitative 
details have yet to be filled in. 

Atmosphere Control in Fruit Storage. 

There is undoubtedly a relation between respiratory activity and length of 
life. The faster the respiration, the shorter the life. Racial and nutritional 
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factors which are associated with long life are also associated with low respiratory 
activity. One may quote in this connexion the result of a recent experiment 
in which 120 apples from ten adjacent trees, 12 from each tree, were stored at 
a uniform temperature, and the respiratory activity and life duration of each 
determined.'*^ You will see from the accompanying table that length of life 


is associated with low respirator}^ activity. 

Life Class. No. of 

Respiratory Activity, CCS. 

1 75-94 days 

Apples 

II 

CO2 PER 10 KH AT 12° C. 

62 

II 95-134 " 

27 

59 

III 135-171 

34 

. 56 

IV 172-203 

26 

54 

V 204-317 „ 

17 

51 


The questions may then be asked : Are there any storage conditions, other 
than temperature, which can reduce or intensify respiratory activity ? — and 
will such conditions correspondingly retard or accelerate ripening and ageing ? 

In answer to the first of these queries, we can say at once there are such 
conditions. One we have already seen, namely, the oxygen concentration in 
the air of the store. Lowering oxygen concentration to a certain limit decreases 
respiratory activity. Beyond this limit further lowering sets up a fermentative 
type of respiration, the products of which may become injurious. Two others 
may be mentioned, both related to the atmosphere of the store. Carbon 
dioxide up to a certain concentration retards respiration and such a gas as 
cthylen in very small traces accelerates respiration. 

The answer to the second query is that each of these factors exercises an 
effect upon rate of ripening corresponding to its effect upon respiratory activity. 

Tin-: Use of Ethylene Gas to Accelerate Ripening. 

The quantitative aspects of atmosphere control have been as yet only very 
slightly explored, but one or two examples of its practical application may be 
quoted. 

CitruN. Ethylene gas is now used extensively in the citrus packing houses 
of California to accelerate the ripening of oranges, which are gathered as soon 
as a statutory content of sugar and acid is attained, though they may still be 
green. Early fruit of this sort is needed to extend the marketing season and to 
avoid excess of supply at the peak period of production. It has long been 
known that the change from green to orange could be hastened by heating 
the fruit in poorly ventilated rooms. By using smoking oil stoves, damped 
down so as to yield products of partial combustion, the change can be further 
accelerated. This primitive method is now being supplanted by electrical 
heating and the addition of regulated amounts of ethylene gas to the atmosphere. 

^®Kidd. F. and West, C. Food Investigation Board , Ann . Report , 1927. 
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Chace and Denny, dealing with their researches on the use of ethylene in 
the colouring of citrus fruits, say : — 

“ With ordinary gas analysis methods it was not possible to detect the combus- 
tion product responsible for the coloration of the fruit, but by a series of experi- 
ments it was found that the effective constituent was easily adsorbed by bromine 
and had a specific gravity about equal to that of air. These facts suggested 
ethylene, and later experiments showed ethylene to be very effective in bringing 
about the desired change in the colour of citrus fruit. It is not believed that the 
ethylene enters into any special chemical combination with the green coloring 
matter of the fruit to form a colorless compound. The experiments indicate that 
the ethylene stimulates the fruit to renewed activity, and that as a result of these 
life activities the fruit itself Ijrings about the decoloration of the green pigment. 

It is truly surprising what low concentrations of ethylene are able to cause 
green fruit to turn yellow. One part l)y volume of ethylene in one million parts 
of air was found to colour fruit in about the time required by the older kerosene 
stove method. Even#one part in five million produced a .satisfactory result, 
though it required a longer time. 

The high temperatures that were formerly thought to be necessary for the 
colouring process are now known not only to btf unnecessary, but positively 
injurious. Ethylene will colour lemons with sufficient rapidity for commercial 
purposes when the temperature is 60'^ ]". to F., and will colour oranges at 
70^^ F. to So'^ F. It is possible to obtain coloration at lower temperatures if a 
longer time is allowed." 

Tomatoes, The illustration (Figure i) sliows the acceleration of ripening 
produced by the action of ethylene gas, and of the allied substance propylene, 
upon tomatoes. "Ethylene gas in concentrations as low or lower than one in 

T^rc^nt 


25 




75’ 


100% 

2. 4 6 8 10 1Z. 14 t6 18 

iDays 

Fig. I. — The Ripening of Tomatoes 
Curve A, one part of propylene to 5,000 
of air. Curve B, one part of ethylene 
to 4,300 of air. Curve C, air alone. 

(After Rosa). 

**Chace, K. M., and Denny, F. E, Indust, and Eng. Cheni., 16, 1924. 
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4,300, greatly accelerates the development of the red pigment. Other ripening 
processes, the destruction of starch and of organic acids, and the conversion 
of insoluble nitrogen to soluble forms are also accentuated.” (Rosa).^® 

Bananas. Similar results are produced by ethylene in the ripening of 
bananas. Its use, however, has not yet been very generally adopted in con- 
nexion with this fruit. The banana fruit is shipped and handled in the green 
state and ripened or conditioned after arrival in warm rooms. It is interesting 
to note, however, that the use of exposed gas jets has been considered by the 
trade superior to hot water pipes for the heating of these ripening rooms, and 
that in the Botanical Laboratories at Cambridge the amazing oligodynamic 
effects of extremely small traces of ethylene upon the respiration and ripening 
of fruit was first discovered, owing to an accidental leak of coal gas (which 
contains ethylene) . 

The rate of respiration under the influence of ethylene may be doubled or 
trebled. In the absence of oxygen the accelerating influence upon ripening 
and ageing is not observed. 

Oxygen and Carbon Dioxide Control to Retard Ripening, 

Let us now turn to the other side of the picture and consider briefly the 
practical application of atmosphere control in retarding ripening by reduced 
oxygen and increased carbon dioxide. 

Inflects produced by varying the oxygen and carbon dioxide content of the 
atmosphere have long been known to botanists, particularly in regard to such 
activities of the plant as growth, germination and carbon assimilation. Recently 
a thorough investigation had been begun into the effects of oxygen and carbon 
dioxide upon the rate of respiration and the ripening of stored fruit. 

The upshot to date of this experimental enquiry, which has been carried to 
the commercial scale and in which the apjfle has been used, is to show that, either 
by reducing the oxygen content of the storage atmospliere or increasing the 



Pig. 2. — ('oinparative wastage in ga.s 
storage and air storage at the same 
temperature {46.5" P\). Atmosphere 
in gas storage regulated to contain 9% 
carbon dioxide and 12% oxygen. 

(After Kidd, West and Kidd). 

*®Rosa, J. T. Proc. Am.. Soc. Hort. Sci., 23, 1926. 

^^Kidd, P., West, C. and Kidd, M. N. Gas Storage of Pruit, Food Investigation Board, 
Special Report, 30, 1927. 
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carbon dioxide content, the ripening of the fruit is retarded, and that by 
combining these conditions effects of very considerable magnitude are produced. 
The results of a typical experiment are shown in Figure 2. In the controlled 
atmosphere the storage life is twice that in air. If either ox^^geh reduction 
or carbon dioxide accumulation are carried too far injurious results follow. 

The required conditions of reduced oxygen content and increased carbon 
dioxide content can be produced simply by restricting and regulating the 
ventilation of the storage chambers. With such a method, however, the 
autotoxic effects of the volatile products of the fruits showed themselves, 
effects which we have already dealt with. Such effects can be avoided in the 
case of the apple by the use of oiled wrappers. 


Co-ordinate Control of Temperateke and Atmosphere Composition 
Necessary. 

An important outcome of this enquiry has been to emphasise the intercon- 
nexion between temperature and atmosphere composition in relation to the 
results produced. Temperature and atmosphere composition are not inde- 
pendent variables. The effects produced by any given atmosphere depend 
upon the temperature. 

Reasons for this interdependence of the two variables, atmosphere and 
temperature, are not far to seek. On the one hand, gases are more soluble 
at low temperatures, so that for any given amount of a gas in the atmosphere 
tliere will be more actually in solution in the tissue at a low temperature than 
at a higher one. 

On the other hand, with temperature change, the rates of the two processes — 
])assage of gases through the skin, and rate of respiration by the living cells 
within— *are unequally affected. In consequence, for any given oxygen and 
carbon dioxide content in the external atmosphere, the coinp>osition of the 



Fig, 3, — Temperature and com})ositiou 
of internal atmosphere of apples. A, 
fruit is Bramley's seedling from one 
locality ; B, fruit is the same variety 
from another locality. (Afte^r 
Ekamberam) 
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internal atmosphere in contact with the living cells within the fruit varies 
widely according to the temperature of the store. The extent to which thi^ 
is so will be brought home to you by my next illustration (Figure 3}. 

At present it appears that optimum results are obtained with regulated 
oxygen and carbon dioxide atmosphere at temperatures just above the lower 
limit at which susceptibility to low temperature breakdown commences. 

Regulated Ventilation of Ships’ Holds. 

On what may be called the negative side, this investigation has important 
practical bearings. We saw in my late lecture the undesirable effects during 
overseas transport which follow from the self-heating property of fruit due to 
its respiratory activity. 

Our next illustration (Figure 4) shows the extent to which the composition 
of the atmosphere of certain types of holds may be modified by the activity 
of the fruit in consuming oxygen and producing carbon dioxide. In these 
cases, and until quite recently, no attempt was made to regulate this accumu- 
lation of carbon dioxide, which therefore always proceeded until the natural 
leakage from the hold balanced the production of the gas by the fruit. 



ITi;. 4.— Temperature aiul gas records 
.obtained in unventilated refrigerated 
liolds of the grid type carrying apples 
from Australia. (After Smith). 

From this state of affairs, in conjunction with the inequality of temperature 
through the cargo already discussed, three consequences may follow, two 
harmful and one beneficial. Thus, provided the accumulation does not go 
beyond a certain limit, the portion of the cargo above the temperature associated 
with low temperature breakdown will benefit. The portion of the cargo below 
this temperature will be harmed. On the other hand, if too great an accumula- 
tion of carbon dioxide occurs the whole cargo will be damaged. 

Atmosphere Control Experiment Station. 

In concluding this section dealing with atmosphere control, as an auxiliary 
to temperature control, in the storage of fresh fruit and vegetables, a word 

Investigation Board, Special Report 21, 1925. 







Feb. 8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


319 


of warning may be uttered. We are on new ground and must beware of pitfalls. 
Temperature variation is a normal factor of environment. We are all tradi- 
tionally familiar with its broad effects. In controlling atmosphere composition 
we introduce conditions with which we are not familiar. We shall have to 
create all our experience artificially and by experiment. For this reason it has 
been thought desirable to establish an experimental station especially equipped 
for simultaneous control of temperature and atmosphere composition, and such 
a station is now in course of erection at East Mailing, in Kent. 

There is no time here to enlarge further upon this topic, but I think that the 
broad statements I have been able to make are sulhcient to indicate that in 
atmosphere control we can see the elements of a new and powerful auxiliary 
means of controlling the forward march of the life processes in the storage 
of fruits and fredi vegetables. 

l\KFRIGERATIOi\ AND MeAT. 

We have now to consider animal flesh as a food product, and to discuss 
sojue of the principal problems associated with its preservation during the 
periods of storage and transport which the industrial era have rendered an 
(\ssential feature in world economy. 

Meat in its properties and behaviour differs from fruit and vegetables in 
jnany ways. In the first place, it is in a post-mortem state. Though it still 
|>ossesses a complex organic structure, this structure is in course of irreversible 
disintegration. Our questions must be, therefore, how does this disintegration 
])roceed, and how ma}^ it be regulated either i;i speed or diaracter by control 
of temjxuature or other storage conditions, or by adjustment of the ante- 
inorre.n v'ariables of race, age and nutrition or physiological state. 

1 may perhaps nanind you here that some progress in disintegration is 
generally believed to be desirable for the product to attain its highest quality. 
ITie practical problem is, therefore, to handle meat and fish in such a way from 
the producing centre to the consumer that it may Ix' in its best stage for 
immediate consumption. 

Autolysis. 

Biologists are naturally more interested in the mechanism of the living 
state than in the sequences f)f post-mortem decay, but this position is reversed 
when we begin to study the behaviour and properties of meat in storage. One 
general feature of po ^t-mortern change can at once be stated. The initial changes 
that proceed are those activated by the enzyme (or ferment) systems of life, 
which are disorganised, but not put out of operation by the death of the tissue. 
Such changes are the hydrolysis (or splitting) of proteins into their simpler 
components, the soluble amino-ackls : the hydrolysis of fats and the splitting 
of the muscle sugars to lactic acid. These changes arc similar to those which 
occur in digestion, and this type of post-moitem disintegration is known as the 
autolysis or self-digestion of the tissue. 
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In the study of the natural course of disintegration of animal flesh there are; 
of course, the different main types of tissues to be considered — muscle tissue, 
connective tissue, fat tissue, and gland tissue, so that we again meet (as in the 
case of plants) the complications introduced by heterogeneity. We often find, 
for instance, in the storage of meat, that the disintejgration of fats giving rise 
to rancidity may render the product uneatable, while the muscle tissue is 
still in good condition. 

The principles then governing the behaviour of animal tissues and their 
constituent materials during their post-mortem disintegration form a whole 
chapter of biochemistry, which is of fundamental importance in relation to the 
preservation of foodstuffs, but which we have, as yet, hardly begun to explore. 

Bacterial and Mould Decay. 

With the breakdown of the living state and the onset of ])ost-mortcm disin- 
tegration, animal flesh becomes at once a rich medium for the growth of bacteria 
or moulds. The progre^ssive development of these organisms is a secondary 
complication, and constitutes a held of investigation in itself. The identity 
of the organisms has to be determined, how they multiply, and the effects 
they have on the product under various conditions of storage. The interactions 
b(‘tween a food product and populations c^f saprophytic micro-organisms, and 
the effects of temperature on the same, are of particular interest in connection 
witli the ripening and storage of chees('. 

A feature in which such products as meat and fish differ from fruits and 
vegetables lies in the absence of an intercellular network of air diannels. In 
the living state the essential oxygen is distributed throughout the tissues by 
the blood stream. After death there is little access of free oxygen to the deeper 
tissues. This fact has an influence upon bacterial and mould development. 
Moulds and certain bacteria require oxygen, and are therefore limited to the 
surface. Other bacteria are able to flourish in the absence of oxygen , and these 
find their way into the deeper parts of the flesh. 

The Freezing and Chilling of Meats. 

With this slight introduction let us pr<Keed at once to consider the effect 
of temperature. It was early discovered without the assistance of science 
that some forms of flesh, notably mutton, could be frozen hard ; handled and 
stored in the solid condition ; and subsequently thawed out, retailed and cooked, 
without any very marked depreciation in quality. It was also found that 
other forms, notably beef, were much injured by freezing, juice flowing from 
the product when it was thawed and its quality after cooking rendered tasteless 
and dry. 

This form of deterioration is so serious that frozen beef has come to be 
regarded as a low grade article of commerce. For transport and storage of 
good-quality beef the trade therefore relies on retarding post-mortem disin- 
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tegration by chilling/ ' that is, by lowering the temperature without freezing. 

The storage life in the chilled state is, however, strictly limited, so that 
chilled beef is a highly perishable article of commerce. Perfected and smooth 
running organisation is essential for success. Frozen meat, on the other hand, 
is practically a non-perishable article, and disturbances, such as strikes, wars, 
or delays in transit, need not necessarily dislocate supplies. The following 
figures show the relative extent of the trade with the U.K. in chilled and 
frozen beef : 


Country of Origin. 

A. Frozen. (Including Offal). 

U.S.A 

Uruguay 

Argentina 
Australia 
New Zealand 
Other Countries 


li. Chi LI. ED. 
Uruguay 
Argentina 
Other ('oun tries 


(Juaniiiies. 

84,569 cwts. 

263.455 .. 

... i, 447.«9>‘^ .. 

... 1,148,978 

540,828 
100,970 

3,586,698 

700,874 

... 8,956,806 ,, 

20,663 ,, 


Ice Fokm.mjon in riir: Tissues and ns Efm-cts. 

The injurious effects of ice formation, whicli are especially noticeable in the 
case of beef, thus constitute one of the main problems connected with the cold 
storage of meats. At the outset it ma\^ be n'called tliat we have already assem- 
bled certain gcaieralisations with regard to the nature of the injurious effects 
produced by ice formation in plants, using as our criterion of injury tlie death 
of the organism. We found race, nutrition, and age had a marked intluence on 
the degree of injury caused by ice formation. 

We also found that physiological states could be induced by artificial 
treatment which rendered the organism resistant to freezing injury. And in 
analysing the cause of injury wc isolated a number of factors: tlie effects of 
concentrated salt solutions, such as result wlien pure water is withdrawn from 
the system, upon the colloidal organisation of tlie protoplasm ; the protective 
action of such substances as sugars ; the water holding capacity of the colloids 
against the forces of ice formation; and slow changes occurring in the desiccated 
system after the separation out of water as ice. 
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The Manner and Position of Ice Formation in Beef Muscle. 

Let us to-night first enquire where and how the ice is formed in the freezing 
of beef muscle tissue. 

The unit in muscle tissue is the muscle fibre suiTounded by a limiting 
membrane, the sarcolemma. These fibres are associated in bundles surrounded 
by elastic sheaths of connective tissue similar to that which encases the whole 
mu.scle. Within the muscle is a network of blood vessels and nerves. From 
the finest blood vessels a fluid filters out and each fibre is bathed in this. 
Chemically, muscle consists of 75%-8o% of water, 1% of salts, mainly potassium 
and sodium phosphates and chlorides, 13-20% of proteins. Among other 
constituents are sugars and nitrogenous bases. 

In the living state it is now thought that the fibres contain protoplasm in a 
liquid or semi-liquid state dispersed through a delicate solid frame work. On 
death, and during mortis, this liquid changes to a gelly with evolution of 
heat, which is in the order of i B.T.U. per lb.'*'* Under commercial conditions 
rigor mortis is established before freezing commences. 

Ice may be formed both wit! 1 in the fibres or between them. The extent to 
which this is so, one way C)r the other, appears in the main to be a function of 
the rate of cooling. When cooling is rapid the centres of ice formation are 
extremely numerous and originate within and without the fibres. When it is 
slow they are few and originate almost exclusively outside, between the fibres, 
either in the lymph or in the connective tissues. 

During freezing the curve of temperature plotted against time flattens out 
when a temperature of about i.5''C. has been reached. At this temperature 
a \T^ry considerable portion of the water content of tlie meat solidifies, and 
during the process the temperature of tlie meat does not alter. From i.5"’C. 
the curve falls slowly to about “3''C., after which the fall becomes more rapid. 
The flattened part of the curve corresponding to the period in which the bulk 
of the ice is formed is spoken of as the thermal arrest, and its duration is used 
as a standard by which to compare rates of freezing. 

The following Figures- 5, 5a, and 6 — illustrate the way inwhichice is formed 
in l)eef muscle which has been frozen at various rates. Tlie first of these 
illustrations shows thin slices of beef as they appear under the. microscope at 
low temperatureis, with the ice in them. The second and third sliow slices cut 
from pieces of meat in the frozen state and “ fixed ” before thawing by 
dropping them into 10% formalin and salt below freezing point. They are 
thinner sections and show the muscle fibres distinctly, and the degree to which 
they have been distorted by ice formation. From these illustrations it is clear 
that, with progressive increase in the rapidity of cooling, we range from a 
condition in which water and tissue elements become widely separated in space 
in the frozen state of the tissue to one in which they remain intimately 
as.sociated. A feature which is well illustrated in one of the microphotos 
K. C. Food Investigation Hoard, Ami. Report, 1927. 
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in Figure 6 is the fracture of the gelly substan(':e of the individual fibres 
by the ice crystals. This is a characteristic of fairly rapid freezing. 

The details of the experiments of which the results are illustrated in Figures 
5 and 5a were : — 

Figure 5. 

I Freezing medium Liquid air (-193X.) Thermal arrest, o minutes. 


II 

,, Brine : 

24 

III 

,, Brine : 

30 

IV 

, , Brine : 

,, ,, 60 

V 

,, Brine : 

120 

VI 

Figure 5«. 

Air : 

,, ,, 1200 


I Same as II above. 

II Same as III above. 

1 1 1 Freezing medium, Air : Thermal arrest, 600 minutes. 


R.vte of Cooling and the '‘Grain'’ of Ice Formation. 

In considering what happens in the formation of ice, we conceive that some 
degree of super-cooling precedes the formation of ice at each centre of crystal- 
lisation. As soon as crystallisation sets in the temperature at that centre 
and in its immediate neighbourhood rises to the true freezing point, owing to 
the heat liberated in ice formation. 

c may ))icture, tlien, that in any system there exist a large number of 
[potential centres of crystallisation which are brought into action by various 
degrees of super cooling. They vary - that is to say, in regard to what may 
be called their initial potency. When cooling is shnv the few' most potent 
centres get a sufficient start to pr(*vent the other centres becoming operative. 
'Fhe heat release at these few centres balances the slow removal of heat and so 
prevents further super-cooling anywhere else in the mass. Ice formation is 
tlien coarse “grained.” Wlien, on the other hand, cooling is rapid, super- 
cooling may go beyond the point at which the first few centres become operative 
and so firing other centres into action. This will proceed till again the heat 
liberated in the more rapid ice formation balances the heat removed in the 
more rapid cooling. The faster the cooling, the greater the number of centres 
of crystallisation and the finer the “ grain.” 

flesh, as we have seen, is a highly heterogeneous system, and it would appear 
that the interfaces between fibres, or betw'een fibres and interstitial connective 
tissue, are locations of pre-potency in the initiation of crystallisation. 

Rate of Cooling and Ice Formation in Gelatine Gellies. 

My colleague, Dr. Moran, has recently made a thorough study of the 
phenomena of ice formation in gelatine gellies, which constitute a s3^stem analo- 

'^*Cook, G. A., Love, H. .F. J,, Vickery, J. R., and Young, W. J. Australian Journ. 
{'■xper. Biology and Med., 11 1, 1926. 
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fjoui, to, tliough simpler than, muscle tissue “ Microscopical examinations 
showed that the number of centres of crystallisation me reused as the rate of 
cooling was increased 

With very rapid cooling, e g , in liquid air at iqj C the ice formed appears, 
as a fine tegular giain ot minute spheres about o 003 millimeters m diameter 
The rmisscs of desiccated gelatine between the ice are of about the same 
dimensions as the ict grams 



®®Moran, T. Proc Roy Soc , igzG {A) 112, a,nd Food lnve<;ft^aHoti li mrr/, 4 nn Repott, 
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Fig. 5 (a).— Thio slices of beef, wluch has been •* iixed *’ in the frozen condition, as seen unde 
the microscope after subse<juent treatment so as to bring out more eJearh- the tissin 
f ^ rapidly frozen is No. 1, the most slowly is No, 111. I'he niiiscle fibre: 

(dark) ha\e been cut across transversely. Note varying degrees of tissue distortion 
1 1.e white areas are spaces once occupied b>- ice. (After Cook, Love, Vickery ami \>>ung" 


Fresh Beef. x(i6o).. 



326 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Feb. 8 , 1^29 




Liquid Air (-190' C,). Frozen Beef, x(ioo). 

Fjc. 6.- (Moran and Hale, unpublished work;. 

With very slow cooling of small pieces (discs 1.5 cm. x o 3 cm.) the surface 
was prepotent as a centre of crystalli.sation, and the ice formed solely as shell 
or crust enclosing a core of desiccated gelly. 

At intermediate rates of cooling, in addition to surface ice, internal ice is 
formed, but the centres are relatively few, resulting in irregular ma.sses of 


Brine Frozen Beef. x(i6o). 
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mixed ice and gelly. The ice masses are, as it were, honeycombed by the 
desiccated gelly strands. 

If the gelly frozen is a concentrated one, the irregular honeycombed internal 
ice masses are replaced by a regular disposition of shells of alternate ic^e and 
desiccated gelly disposed concentrically about the original centres of crystal- 
lisation. These form very pretty structures. The appearance of one in section, 
much enlarged under the microscope, is shown in Figure 7. In the same 
figure is shown a piece of gelatine only Very slightly enlarged with these circular 
ice ma.sses scattered through it. 



Fic. 7. — Type of ice formation in coucentrated gelatine 
gelly. (After Moran). 
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Factors Determining Rate of Cooling. 

The factors which determine rate of heat transference in cooling are numerous. 
They are the thermal conductivity, specific heat, density, latent heat, specific 
surface and nature of surface of the cooled body ; and, secondly, the 
temperature, conductivity, specific heat, density and degree of agitation of 
the external medium. 

A review of the influence of these factors treated on a quantitative baais 
has been set out by Stiles in one of the special reports (No. 7) of the Food 
Investigation Board. The most important of them from the practical point 
of view are the nature of the medium surrounding the body to be cooled, its 
degree of agitation and the size of the cooling object. I have chosen a few 
illustrations to remind us of the relative degree of the influence of these factors 
in particular. (Figures 8, 9, 10). 





Fig. S. — Rate of freezing and nature of 
cooling medium. Curves are 

temperature records taken at centres of 
two 15 gram pieces of beef cooled, one 

in air at - 20'" C., and the other in brine 

at ' -20" C. 'rhennal conductivity 
(calories per c.ni. per degree per sec.) 
of brine about 0.001, of air about 
0.00003. (After Stiles). 



Fig. 9. — Rate of freezing 
and agitation of cooling 
medium. Cbrves are 
temperature records at 
centres of two 1 5 
gram pieces of beef, 
one frozen in brine kept 
artificially stirred, the 
other in still brine. 

(After Stiles). 



Fici. 10. — Rate of freezing and size. 
Curves are temperature records taken at 
different depths in a 15 c.m. cylinder of 
5% gelatine. (Adapted from Stiles). 
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Subsequent Effects of Different Rates of Freezing. 

To proceed, let us next enquire how these gradations in the manner of 
ice formation, which depend on the rate of cooling, influence the subsequent 
properties of the tissue after thawing. Taking first the quantity of drip, we 
find that this is progressively greater the slower the freezing and the greater 
the consequent spatial separation of ice and tissue elements. But we find 
also that there is much less drip if the thawing is conducted slowly than if it 
proceeds rapidly. This is what might be expected. Interest attaches rather 
to the quantitative aspect of the results. 

In the first place, then, drip was not entirely eliminated in the experiments 
winch we have been considering and of which you have seen some of the results 
illustrated p^jgures 5 and ^a), except in the case in which the tissue was frozen 
in liquid air. In this case thermal arrest was practically eliminated. One 
can, however, regard the drip as negligible in those oases in which the thermal 
arre.st was not of more than 0.5 hours duration. If we arc to achieve this 
critical rate in the centres of the freezing masses, the laws of heat flow 
necessitate that the pieces employed be of the size of small joints rather 
tlian of whole sides, and also that freezing be conducted l^y immersion in an 
agitated liquid rather than in air. 

It has been found, also, that the course and extent of the autolysis of the 
meat after thawing is greatly modified according to the rate of freezing. We 
can measure the course of autolysis by estimating the increase with time of 
the nitrogenous sukstanees in the meat which are non-coagulablc by heat, 
these substances being derived by hydrolytic degradation from proteins.' 
Slow freezing results in a greater and more rapid degradation of the proteins of 
th(‘ meat as compared with that occurring in unfrozen meat. In the case of 
meat which has been frozen rapidly the course of autolysis after thawing 



iMG. ii.™Lflect of slow (air) freezing arul 
rapid (brine) freezing on autolysis of beef 
muscle after thawing. (a) was frozen 
directly after kiJling ; (Z>) w^as exposed for a 
day at o" C. before freezing. (After Fearon 
and Foster). 
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is not far different from that of fresh unfrozen meat. The illustration (Figure ii) 
shows the course of autolysis in unfrozen shin beef muscle as compared with 
that in similar muscle after 24 hours* immersion in brine at -18° C.®^ 


Rates of Thawing and their Effects. 


So much for the effects which have their origin in the rate of freezing and 
manner of ice formation. Let us next consider, again as far as possible on a 
quantitative basis, how these effects may be modified by varying rates of 
thawing. It has been claimed that if the rate of thawing be very slow, drip 
is eliminated owing to complete reabsorbtion by the tissue of the water and 
solutes separated out in freezing. This is probably not true. But it is true 
that rcabsorption takes place to a considerable extent and that slow thawing, 
which prevents the draining away of the thaw liquid by supplying it not faster 
than it can be reabsorbed, greatly diminishes drip. For example, the following 
estimations made on small pieces of beef are reported by Cook, Love, Vickery 
and Young : — 


Comparable pairs {a and b), identically 
frozen . 

Thermal arrest 
in thawing. 

Net Drip. Per 
cent, of fresh 
Weight. 

a .slowly thawed 


18 hours 

07 % 

b rapidly thawed 


2.2 

37 % 

a .slowly thawed 


90 

0.8% 

b rapidly thawed 


4 

1 . 6 % 

a slowly thawed 


54 

17 % 

b rapidly thawed 


14 

34 % 


Microscopical examinations also show clearly that the 
iiuich of the liquid frozen out of them if thawing is slow. 


musck‘ fibres reabsorb 


Ini luenck of Racial and Age Factors on Freezing Effects. 

I.et us next consider very briefly examples of the influence of race and of 
age upon the magnitude of these phenomena of tissue distortion by ice formation 
and of drip on thawing. Generally speaking, with regard to the age of the 
tissue, it may be said that there is much less drip in the case of the tissue of 
younger animals. Microscopical examination also reveals the fact that less 
ice is formed between the fibres. 

The same characteristics differentiate mutton and beef. There is less drip 
from mutton, and also less spatial separation between the tissue elements 
and the ice formed. For instance, the appearance under the microscope of 
mutton slowly frozen in air with a thermal arrest of 10 hours (Figure 12) is 
equivalent to that of beef frozen so rapidly as to show a thermal arrest of 
only 0.75 hours (Fig. 5, 

®^Fearon, W. R, and I'oster, 1 >, L. Bloc hem. Journ., i6, 1922. 

■‘"Cook, Lov^e, Vickery^ and Young. Loc. Cit. 
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Fig. 12. — Thin slice of slowly frozen mutton (frozen 
in air at — 14*^ C.) as seen under microscope in 
frozen state. Thermal arrest 600 minutes. 
Compare beet similarly frozen (Figure 5, VI, and 
ligure 3 ((7), III). (After Cook. Love, Vickery 
and Young). 


The Freezing of Fish. 

The practical application of the facts we have so far discussed with regard to 
rapid freezing appears at present to be rather to the handling and storage of 
tisli than to meat. Slow freezing is followed by the same type of undesirable 
(effects in fish as in the case of beef. Tlie majority of fish are units small enough 
t(.) permit their freezing rapidly enough in agitated brine (NaCl) to avoid these 
effects. 

Ivxperiments have shown that to freeze a fish four inches thick to -j^C. at 
tile backbone takes 37.! hours in air at 11 hours in air at 2o”C, and only 

1 1 hours in brine at 20 C ; or to freeze to -20'^C at the backbone 15 hours in 
air as against i| hours in brine at -20 C. The freezing is, therefore, 8 to 10 
times as fast in brine as in air. 

Incidental difficulties are encountered in freezing fish b}: this method, one 
of which is that they may easily freeze together into masses. There is an 
ingenious device (Figure 13) contrived by my colleague Mr. Pique for pre- 
venting this. The principle of this device is that the fish is frozen in a revolving 
perforated cylinder immersed in the brine. Inside the cylinder are fitted 
baffle plates which keep the freezing fish in constant motion as the cylinder 
revolves, so that they freeze as separate units. The device is suitable for 
large scale operation on sea or land.^^ 

Incidental to freezing by immersion in brine, the surface appearance of 
meat may be affected. A superficial browning results due to an irreversible 
^'•'‘I^iqiK^. J. Proc. I V Internal Cowg. Hefrig, 1, 1924. 
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change in the red colouring substance, haemoglobin to methhaemoglobin. This 
difficulty can, however, be met by adding a certain percentage of free ammonia 
to the brine, or by excluding oxygen from the flesh for sometime prior to 
freezing. 


Depths of Freezing and its Effects. 

We have so far been examining ice formation solely from the point of view 
of the effect of the rate of freezing upon the disposition of the ice formed. Let us 
shift our point of view and consider the amount of ice formed at different depths 
of freezing and the effect of various factors upon this. 

In a simple colloid gelly such as gelatine the amount of water that separates 
as ice depends upon how low the temperature is. We can speak of freezing 
to equilibrium at any given temperature — by which we mean that if the gelly 
is placed at -y^C., for example, a definite quantity of its contained water will 
freeze and no more. And further, if subsequently the frozen gelly is transferred 
to a lower temperature, for example, a certain further definite quantity 

of water will freeze ; or, reversely, if it is subsequently transferred to a higher 
temperature, .say --5'^, a certain definite quantity will thaw and no more, and 
be reabsorbed by the gelly. The next two illustrations show you how long it 
takes to reach this ecjuilibrium (Figure 14) and also the amounts of water which 
are indefinitely retained by the gelly against the force of ice formation at 
different depths of freezing (Figure 15). It may be noted that beyond a certain 
point no more water freezes, however low the temperature is taken (within 
the limits of the experiments), in spite of the fact that there is still much water 
in the colloid, about 35% in fact,®* 


1 


* 

i 


fOtJ. 14.- Shcivving time 
taken to reach e(j|iiilibrium in 
freezing at a constant 
temperature, as indicated by 
measurement of increase in 
volume. in the above case 
of 6.56 gram.s of a 43. 7*^0 
gelatine gelly at -11' C,, it 
was 26 days. 


fa Zo 


90 Days. 



FrcCrng Temperadui^ 

Fig, 15. — Keiation between depth of 
freezing and amount of ice formed at 
equilibrium in a gelatine gelly. t ntrozen 
>vater as % in gelly at equilibrium. 
(After Moran). 


When we turn from gelatine to meat the same phenomenon is encountered, 
as is illustrated by the following figures (after Plank).*® 

**IVIoran, T, Loc. Cit, 

*®Plank, R. Z, ges, Kalh-Ind,, 32, 19*3. 
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Percentage of water present 
Temperature. which freezes: 


-I.5X ... 



42.1% 

-2.0 



49-7 

-3,0 



58.3 

-5.0 



68.0 

-10. 0 



80.2 

-15.0 



86.7 

-20.0 



C)1.0 

-30.0 



96 . 2 

-45.0 



99-5 

“• 55-0 



1 00 . 0 

OF Acidity on Amount 

OF Ice Formed. 



We may notice next that acidity (cone, of H ion) of the gell}^ considerably 
affects its water holding power against the force of ice formation. The next 
illustration (Figure 16) shows how the amount of unfrozen water at equilibrium 
increases with increased acidity of the gelly. 



I'lG. 16. — The gelatine ice 
equilibrium curve at — 3'^ C. 

I'he acidity unit^ are c.cs. of 
N/HCl. per 10 grams of dry 
gelatine. The water unavail- 
able for freezing is expressed as 
grams per 100 grams of 
gelatine. (After Moran). 

This is of particular interest as we know that lactic acid increases in the' muscle 
after death. We may recall that a period in chill before freezing has 
been found to diminish the drip from beef after thawing. The following figures 
from experiments by Cook, Love, Vickery and Young may be quoted : — 
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Length of time at 

Thermal arrest. 

Net Drip. 

between chilling and 

Freezing. 

Thawing. 

Per Cent, of fresh 

freezing. 

2 hours . . . 

... I hour 

I hour 

Weight. 

5-5 

5 days 

... I 

I 

4-7 

10 days 

... I 

I 

2.8 

15 days ... 

... I 

I 

4-9 

20 days 

... I 

I 

2.2 


“ Up to the end of ten or eleven days’ storage at a temperature of I'^C. before 
freezing there is a definite decrease in the drip from beef after freezing and 
thawing. When stored for a longer period a slight increase is observed.” 

Effects of Dessication, Compression ani> Fracture Produced by Ice 
Formation. 

We may proceed now to enquire what effects the drying and compression of 
gellies, depending on the depth of freezing, may have. That changes do occur 
in the desiccated gellies wlien water is forced out of them by freezing we know. 
The water absorbative power of some gellies is completely destroyed by 
freezing, so that after thawing their desiccated flakes remain permanently as 
such. Broadly, the extent to which this happens appears to be a matter of 
dfigree as between different substances in the gelly state. 

It is unfortunate that we know as yet so much less about the structure of 
gellies in terms of their molecular organisation than we do about cr3^stals. 
To illustrate to you the sort of thing that may happen, however, let us consider 
what happens to gellies in solution when they are frozen. The minute unit- 
particles of the gelly which are floating freely dispersed, for example, in fresh 
meat juices or milk, apparentl}^ unite into larger aggregates when frozen out 
I)y slow ice formation. On thawing, these larger particles persist as such and 
the quality, of the milk or meat juice has been altered. 

Vickery has carried out experiments in which he took the press juice from 
fresli beef muscle and, after freeing it from all particles of gelly big enough 
to be throwm down by centrifuging, froze the juice at various rates. After 
thawing, extensive brownish coloured precipitates of a protein appeared, and 
the thawed juice was full of particles big enough to be thrown down by the 
centrifuge.^® 

The drying and compression of the gelly following freezing ma}^ therefore 
result in the linking up of smaller aggregate units into larger ones. The 
concentration effected may also accelerate chemical changes. 

Corresponding with varying coarseness in the grain of ice separation must go 
a varying texture of fracture in the original uniformly coherent gelly. That 
the separation of ice ruptures a gelly structure irreversibly is shown by an 

^®Vickery, J. K. Australian Journal Fxper . Biol , and Med ., iii, 1926. 
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interesting experiment carried out by my colleague, Mr. Callow.^’ A super- 
cooled gelatine gelly in a test tube was seeded ” with a crystal of ice at the 
top and the rate of the downward speed of ice formation noted. This varies 
with the acidity and concentration of the gelly, etc. 

In the present case it was slow — ^3 centimetres an hour. After freezing 
was complete the gelly was thawed, then again supercooled, and the experiment 
repeated. The result was startling. On seeding a second time ice formation 
immediately spread to the bottom of the test tube, follomng the paths of 
rupture formed by the original crystallisation. This indicates that, though re- 
absorption may take place, ruptures in the gelly structure are more permanent. 

Depths of Freezing and Effects of Salt Concentration. 

So much, then, for irreversible effects produced in pure gellies under the 
concentrating and compressing effect of ice formation. When we turn to 
the complexity of tissue, the first major complication that we meet is the 
presence of salts. 

We saw in my first lecture that there was a definite critical depth of freezing 
in the case of the yolk of eggs. Yolks can be frozen and thawed down to 
without change. If they are frozen below this the yolk changes to the condition 
found in a soft boiled egg. It is stiff and pasty. This was traced to the 
action of the salts concentrated in the yolk during ice separation. It may be 
remarked that this action takes an appreciable time, so that if (and only if) the 
yolk is frozen extremely rapidly in liquid air at -iqoT., and thawed equally 
rapidly in warm mercury the irreversible effect is avoided. 

Freezing and Recoxery of Living Muscle. 

A most interesting r(*cent discovery in this connection has been made with 
regard to living muscle- -muscle, that is to say, which, though excised from 
the body, will still contract or twitch in a normal way if stimulated. Such a 
muscle can be frozen and recover. But there is a critical limit of temperature, 
corresponding to a critical limit of desiccatiim, as te.sted independently without 
freezing, beyond which death (msues. 

The behaviour of living muscle (frog’s sartorius) frozen to equilibrium at 
different temperatures and then placed in water is depicted in the next illustra- 
tion (Figure 17). The failure to take up water is taken in this case as a criterion 
of the irreversible death change. This change occurs on the removal of approx- 
imately of the water present, either by direct drying, or by freezing to 
equilibrium at approximately 2X. 

Chilled " Beef Transport. 

At this point interest shifts to the other method of preserving beef during 
transport and storage; the method known as “chilling,” as opposed to 

"Callow, F. H. hood Investigation Jhiard , Ann . Jieport , 1924. 
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Fk;. 17. -The uptake of water by 
Frog’s sartorius muscle. Note marked 
difference in state of muscle after 
freezing to — 2.4 C., as compared with 
unfrozen muscle andmuscle frozen only 
to — 1 .6 ' C. 

freezing. This distinction, in so far as it implies that chilled beef has never 
contained ice, is a misleading one. 

Let me explain. The conditions in the refrigerated holds carr^dng beef 
from the Argentine are of great importance and interest. The chambers are 
cooled by brine circulating in grids on the walls and roofs and there is generally 
no artificial air circulation. 

Temperature distribution surveys, such as I described to you in my last lecture 
in connection with fruit transport, have not yet been carried out. But the 
striking fact is tliat tlie average temperature maintained, as shown by the 
ship’s thermometers, is about -2''C. This temperature is below the freezing 
j)oint of beef (Lc., -1 C. av.), and, in fact, much of the chilled meat in the 
markets contains an appreciable amount of ice. 

Duvkfssion Concern ing Atmospheric HcMiDriY and Its Effects. 

Now there is a reason given for this state of affairs which is of some interest. 
But in the first place a digression will be necessary, in ordcu' for us to understand 
something of another phase of this subject of food preservation, namely, the 
<jucstion of the Immidity of the atmosphere and its effects. 

In the bulk storage of water-eva])orating biological material, the equitable 
( ontrol of humidity throughout the mass presents an even more difficult problem 
than that due to tlie heat and gas producing pro]x^rties of such material, 
llmriidity surveys in coininercial stores parallelling the temperature surveys 
alxna* mentioned, have been begun by my colleague Dr. A. J. M. Smith, and 
also quantitative" work upon evaporation of water from biological surfaces."’* 

As to the effects traceable to the degree of humidity of the storage air, these 
are two-fold. First the effect upon lo^s of water and hence of valuable weight ; 
secondly, the effect upon mould growth.'*® In the case of chilled meat the 
growth or otherwise of moulds on the surface may be said to be largely deter- 
mined by whether a definite rate of drying of the surface proceeds or not. And 
in this humidity plays a deciding part. 

’^Sinith, A. J. Food Investigation Board, Ann. Report, 1927. 

■'®TonikinK, K. Ci. f^ood investigation Board, Ann. Report, 1927. 
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Humidity and Temperature in ‘'Chilled'' Beef Carriage. 

To return, then, to the carriage of Argentine beef. In the closed holds filled 
with hanging carcasses the humidity is naturally very high. It is reduced by 
the deposition of snow on the brine pipes. Nevertheless, it is found that the 
cooling necessary to maintain simple chilling without ice formation is not 
enough to adequately reduce the humidity of the hold atmosphere. In the 
formation of ice, heat is liberated, and for the formation of relatively little ice 
in the meat, the temperature of the pipes can be carried much lower and hence 
a lower humidity obtained. 

If the facts are as stated here, clearly there is much likelihood that portions 
of the cargo fall to temperatures below the average figure given above, i.e., 
-2°C., while other portions may be above this temperature. We are led at 
once to enquire, especially from what we have just seen as to the existence 
of a critical temperature of -2°C for the living muscle, whether or not any 
such critical temperature exists for beef. 

A Critical Depth of Freezing for Beef. 

A recent series of experiments conducted by Dr. Moran at the Low 
Temperature Research Station at Cambridge, indicate that this is so. Sides 
of beef were frozen to equilibrium at steady temperatures of -~-i.5®C, -i.8®C., 
~2.5‘"C. After prolonged storage period at these temperatures the meat from 
“i.5°C. and ~i.8°C. showed little or no drip, as compared with that from - 2.5°C. 
Perfect preservation for 60 to 70 days, except for traces of rancidity in the fat, 
was achieved. 

The Transport of “ Chilled " Beef from Australia. 

During the past three years four experimental shipments of Australian 
“ chilled" beef have arrived in this country. Observations by the staff of 
the Low Temperature Research Station have been made on the last three of 
these, after discharge from the ship. The following table (Moran & Vickery)®* 


Ship- 

ment 

i 

I 

j Quantity of 
Mea t. 

Length of 
Journey. 

Av. temp, 
of 

Chamber 
as given 
in ship's 
log. "F. 

Mean loss 
of 

Weight 
Per cent. 

Space 
Occupied 
per ton 
of meat. 
Cub. ft. 

Remarks. 

I 

j 

{a) 7 58 hinds. 
[b) 41 hinds. 

55 days 

41 days 

29-30 

29-30 

(а) 0.88 

(б) - 

108 

[a) Serious mould growth. 
{b) Slight mould growth* 

2 

298 hind.s. 

65 days 

27 

3-2 

133 1 

Slight mould growth : 
meat rather hard owing 
to ice formation. 

3 

too hinds. 

60 crops. 

48 days 

48 days 

28.5 

28.5 

3?5 

4'7» 

144 

144 

Slight mould growth ; 
Bacterial infection on 
cmps. 


^^Food I nvestigation Board, Ann. Beport, 1927. 
^^Food Investigation Board, Ann. Report, 1927. 
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based on these observations and on information supplied by the ship's engineers 
and the promoters of the shipments summarises the results. Moran and 
Vickery conclude that the experiments leave little doubt that slightly frozen 
beef from Australia can be landed in Great Britain in good condition." 

From the practical point of view it appears, therefore, that both " chilling " 
and freezing are feasible as methods of preservation during the transport of 
beef from the Antipodes. Both have their difficulties and disadvantages, and 
neither yields, as yet, a first-class product. 

If we adopt the freezing alternative, improvement is to be sought by con- 
centrating attention upon pre-storage factors of age, breed, race and nutrition ; 
upon rate and depth of freezing ; and upon rate of thawing. Quantitative 
experiments on a semi-commercial scale are needed for the continuous study 
of the effect of these variables upon quality and drip and in order to put the 
matter on an ad hoc basis of fact. The introduction of new trade methods 
for the handling of smaller units, which could be more rapidly frozen, would 
be revolutionary, but by no means inconceivable. 

If the chilling alternative is followed, attention must be concentrated on 
the problems of controlling temperature and humidity to a much higher pitch 
of accuracy, and in the first place, scientifically conducted temperature and 
luimidity surveys under existing conditions of " chilled " beef transport are 
called for. 

IcK-FREK Chilled Beef. 

Such beef is much desired, because it approximates most closely to the 
home killed product. It gives no drip. It retains its flavour. It does not 
sweat so much when removed to ordinary^ temperatures. Its "bloom" is 
better preserved, and changes due to the action of deposited water on exposed 
fat are minimised. The conditions necessary for the transport of ice-free 
chilled beef are one of the major problems to-day. There are two [ arts to the 
problem : to define the conditions of cooling, humidity, air circulation which 
will control mould growth ; to obtain these conditions when carcasses are 
hung in bulk in such a way as to utilise as little space as possible. 

Conclusion. 

While of necessity omitting many aspects, it has been my object in these 
lectures to give a bird’s-eye view of the subject of Refrigeration from the 
biological point of view, with especial reference to food preservation. In 
passing, I have been concerned to show how closely fundamental studies of 
the nature and properties of food products dovetail with practical applications 
in the industry. The substance of most of the ground covered is provided by 
the work of the scientific staff of the Food Investigation Board of the Depart- 
ment of Scientific and Industrial Research begun and carried out during the 
last ten years under the inspiration and leadership of my chief. Sir William 
Hardy, F.R.S. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock. 

February 13. — Cecil Hooper, F.L.S., “ The Pollination of Fruit J 31 ossoms 
in relation to Commercial Fruit Growing." H. V. Taylor, Esq., A.R.C.S., B.Sc., 
O.B.E., will preside. 

February 20. -James Morton (of Morton Sundour Fabrics, Ltd.), " The 
Histor}^ of the Development of Fast Dyeing and Dyes." Professor Henry E. 
Armstrong, LL.D., Ph.D., F.R.S., will preside. 

February 27. - A. F. Suter, “ East Indian Copals and Damars." 

March 6. - Tom Purvis, “ Commercial Art." Percy V. Bradshaw, will preside. 
March 13. — R. P. G. Denman, A.M.I.E.E. (of the Science Museum, South 
Kensington), “Loud Speakers. ” William Henry Eccles, D.Sc., F.R.S., will 
preside. 

March 20. Professor A. E. Richardson, F.R.I.B.A.. " Modern English 
Architecture." 

April 10. - G. H. Nash, C.B.E., European Chief Engineer, International Standard 

Electric Corporation. " A Brief Review of Speech Communication by Electric 
Methods." 

Dates to be hereafter announced - 

P. Morley Hordkr, F.S.A,. “ Architectural Models." 

Sir Gerald Bellhouse, C.B.E., H.M. Chief Inspector of F'actories, Home 
Office, " Safety in Factories." 

J. F. Crowley, D.Sc., B.A., M.I.E.IC, " Recent Developments in Vegetable 
Oil Extraction." 

Lady Inglefield, " Lace." 

Charles j. Ffoulkks, F.S.A. (Curator of the Armouries, Tower of 

l.oiidon), " War and the Arts." 

Major T. H. Bishop. M.R.C.S., L.R.C.P., D.P.H., " The Purification of Water." 

Indian Section. 

I'riday afternoons, at 4.30 o’clock. 

March 8. -W. H. Mori-:land, C.S.I., C.I.E., “ The Indian Peasant in History : 

an Introduction to the Linlithgow Report." Sir Edward D. Maclagan, K.C.S.I., 
K.C.I.F., will preside. 

April 12. A. T. Coopi:r, M.Inst.C.E., M.Cons.TC, " Recent Electrical Develop- 
ments in India." 

May 10. - P. Johnston-Sain j , M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Musenin, " An Outline of the History of Medicine in India." 
(Sir George Birdwood Memorial Lecture.) 

Dominions and Colonies Section. 
duesdav afternoons, at 4.30 o'clock. 

February 26. — Dr. H. J. van der Byl, Chairman, South African Iron and 
Steel Industrial Corporation, Ltd., " The South African Iron and Steel Industry." 
Sir William J. Larke, FI.B.E., Director, National Federation of Iron and Steel 
Manufacturers, will preside. 

March 26. — H. Warington Smyth, C.M.G., M.A., F.G.S., M.I.M.M., late 
Secretary for Mines and Industries, Union of South Africa, “ The Base Metal and 
Mineral Resources of South Africa." 
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Shaw Lectures. 

Monday evenings, at 8 o'clock. 

Sir Thomas Morrison Legge, C.B.E., M.D., Senior Medical Inspector of 
Factories, 1898-1927, “ Thirty Years' lixperience of Industrial Maladies. " 

Three lectures : February 18, 25, and March 

Lecture I. — The '"Looks” of the People, .\dvantages of a disengaged 
eye occasionally in the Factory — A help in determining success or otherwise 
of Welfare arrangements —Classification of ” looics ” in women — Results- 
Difficulty of classifying ” looks ” in men owing to the interest excited 1 )y the 
absorbing nature of their work Australian men of a pre-eminently handsome 
type. 

l.ECTURE IT - Thirty \ r:ARs' Kxpp:rienci: of the Noufication of 
Industrial Diseases. The elevem notifiable diseases and forms of poisoning 
' Results obtained in disappearance of some, diminution of others and 
stationary conditions of yet others again — Reasons for this in the remedial 
measures applied -Dominance of lead poisoning, anthrax and skin cancer. 

Lecture Ml. Twenty ears’ Experience of Compensation for 
Industrial Disi<:asi::s. The wide net of the Compensation Act - Twenty- 
eight diseases and forms of poisoning scheduled - Reasons for exclusion of 
some - Results obtained as shown in the chart - Dominance of miners’ 
maladies— Increase in dermatitis Increasing importance of silicosis and help 
given by the action of the South African Covernment in dealing with it. 

C A.NTOK I a .CTURES. 


Monday evenings, at 8 o’clock. 

Sir E. Denison Ross, C.I.E., Ph.D., ‘Nomadic nan ements in Asia.” Four 
Lectures: Apiril 15, 22, 29, and May 6. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


tloMiAY, Febkuary ii..Africum Society, at the Koy.m. 
SociKTv OF Arts, Aticlphi, VV.C, 5 p.m. Mr. T. 
A. Earns, “ Through Portuguese West .\frica.” 

Automobile Engineers, Institution of, at the Queen’s 
Hotel, Birmingham, 7 p.m. Dr, F, W. Lanchester, 
“ Coil Ignition.” 

Brewins', Institute of, at the Charing Cross Station 
Hotel, Strand, W.C. 7.45 p.m. Dr. S. B, Schryver, 
"The Proteins and their Importance in Brewing 
Theory and Practice.” 

liast India Association, at Caxton Hall, Westminster, 
S.W. 4.30 p.m. Mr. Frank Birdwood, " The Indian 
Coastal Traffic', Bill.” 

Electrical Assesciation for Women, at 15, Savoy Street, 
W.C, 7 p.m. Mr. H. de A. I>onisthorpe, ‘‘ Radio 
Progress and its Connection with the Thermionic 
Valve." 

Electrical Engineers, Institution of, at Armstrong 
College, Newcastk-oii-Tyne. 7 P-iu. Messrs, John- 
stone Wright and C. W. Marshall, “ The Construction 
of the Grid Traiismission System in Great Britain.” 

Geographical Society, at Lowther Lodge, Kensington 
Gore, S.W. 5 o,m. Captain E. R. L. Peake, " The 
Tavistock Theodolite.” 

Tr^syj«t, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.30 p.m. Mr. G. S. 
Szlumoer, "Cross Channel Traflrc Working.” 

i-mversity of London, at University College, Gower 
Street, W.C. 2 p.m. Miss M. St. Clair Byrne, 
Elizabetlian England.” 


5 p.m. Dr, W. H. Craib, " Electrical Phenomeiia in 
Muscle and Nerve.” (Lecture 11 .) 

5.30 p.m. Prof. j. G. Anderson, " Arch.ax>logic.r! 
Research in t hiua.” (Lecture 1 .) 

5.30 p.m. Dr. James Bonar, " Demography in the 
17th and i8th Centuries.” (Lecture 1 .) 

3.30 p.m. Prof. Dr. R. W. Chambers, '* Sources of 
Anglo-Saxon History.” (Lecture V.) 

Tl’esday, February 12.. Asiatic Societv, 74, Crrsvcnoi 
Street, S.W. .4 p.m. Dr. L. D. Parnett.‘‘ The Genius. 
A Studv in Indo-European Psych »logy.” 

Automobile Engineers, institution of, at the Rovei 
Sports Club, tioventry. 7,30 p.m. Di. F. W. 
Lanchester, " Coil Ignition,” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, l..e<ds. 7 p.m. Messrs. E. B. Wedmore, 
W. FL Whitney, and C. E. R, Bruce, " An Introduction 
to Res<*arches on Circuit Breaking,” 

At the Royal Technical College, Glasgow, 7.30 p.m. 
Mr. W. B. Woodhousc, " Overhead Electric Lines.” 
Em'^ire Society, at Hotel Victoria, Northumberland 
Avenue, W.C. 8.30 p.m. Sir Percy Cox, " Iraq.” 
Marine. Engineers, Institute of, 85/88, The Minories, E. 

6.30 p.m. Mr. G . J . Scxnt, " The Design and Construc- 
tion of Electric Auxiliaries for Marine Service.” 

Metals, Institute, of. at Aimstrong College, Newcastle- 
on-Tyne. 7. .30 p.m. Mr. J. E. Newson, “ Metaliiirgy 
of Engineering.” 

North East Coast, Institution of Engineers and Ship- 
builders, at Cleveland Institute, Middlesbrough. 

7.30 p.m. Mr. G. B. Butler, " The Manufacture of 
Steel as .Applied to Shipbuilding and Engineering,” 

Petroleum Technologists, Institution of, at the Rovai. 
Society of Akt.s, Adelphi, W.C. 5.30 p.m. Messrs. 
J. S. Parker and C. A. P, Southwell, ‘‘Chemical 
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Investigation of Trinidad Well Waters and its 
Geological and Economic Significance.” 

I’ltilosophical Studies, Institute of, at the Kov'al Society 
OF Arts, Adolnhi, W.C. 8. is p.iu. L. Susan 
Slebbing, ” Is ‘ Good ’ Objective ” 

Quekott Microscopical Club, 11, Chandos Street, W, 

7.30 p.m. Annual General Meeting. 

Royal institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. J. S. Huxley, “ Evolution and the Problem of 
Species.” (Lecture III.) 

University of l.ondon, at King’s College, Strand, W.C. 

5.30 p.m. Dr. R. W. Selon-Watson, ” The Eastern 
Question.” (Lecture V.) 

5.30 p.m. Mr. C. n. Unwin, ” Ihe Application of 
Direct Current Motors to Heavy Motors.” 

At the Royal Sclux)! of Mines, South Kensington, 
S.W. 5.30 p.m. Mr. E. L. Elngledow, ” Plant 
Breeding.” (Lecture I.) 

At University College, Gower Street, W'.C. 5.30 p.m. 
Dr. G. M. Morant, ” The Current Work of the Biometric 
and liugenics Lalaoratories.” (I.eiture III.) 

8.13 Miss E. Jeffries Davis, “ Historical E'actors 

of the Problem of London Traffic.” (l.ecture 11 .) 

VV’ednesdav, Februaky 13.. Civil Engineers, Institution 
of, Great George, Street, S.W. 6 p.m. Mr. H. P. 
Gaze, *' Merits of Alternative Methods of Driving 
Auxiliaries in Modern Power Stations.” 

Fuel, Institute of, Burlington House, W. P p.m. Mr. 
W. F. Goodricli, ” Fuel Economy and the Small 
Steam User,” 

Heating and Ventilating Fhigineers, Institution of, at 
the Holborn Restaurant, W.C. 2.30 p.m. Qrdinary 
Meeting, Mr. H. G. ( athcart, ” VVater Softening by 
the Base Exchange Process.” 

Mechanical Engineers, Institutioik of, at the Ma|)f)in 
Hall, vSlieffiekL 7.30 p.ni. Prof. Dr. A. S. Eddington, 
“ I-mginccring Principles in the Ma< hinery of the 
Stars.” (Thomas Hawksley Lecture.) 

Metals, Institute of, at Thomas’ ( afe, Swansea. 7 p.m. 
Mr. J. E. Malam, ” Recent Developments in Roiling 
Metal Strip and Sheet.” 

North-lCast Coast, Institution of Engineers and Ship- 
builders, at Belhec Hall, Newcaslle-on- Tyne. 7.15 
p.m. Mr, F. H. Todd, ” Ship Trials and their 
Analysis,” 

United Service Institvition, Whitehall. S.W. 3 p.m. 

Mr. J. M, Keynes, “ National Finance in War.” 
University of I.ondon, at King’s College, Strand, W.C. 

5.30 p.m. Mr. W. j. Constable, ” English Painting.” 

5.30 p.m. Prince D. SvyatoiX)lk. ” f on temporary 
Russian I.iterature, 1917-IQ28.” (i.e(ture V.) 
(London School of Economics), at Chesham House, 
136, Regent Street, W. (> p.m. Mr, R, Horrocks, 
” Nominal Ledgers and Managerial Statements,” 

At University College, Gower Street, W.C. 3 p.m. 
Signor Camillo Pellizzi, ” La Lirica del Paradiso.” 
(LeclureTV.) 

5 p.m. Dr, A. S, Parkes, ” The Physiology of 
Reproduction.” (Lecture V.) 

5.30 p>.m. Prof. J, G. Aiider.son, ” Archa‘<3logical 
Research in Cliina.” (lA'rture II.) 

5.30 p.m. Mr. 1 . C. Grondahl, ” W’ergeland and the 
Norw'egian Lyric.” (Lecture 11 .) 

5.30 P.m. Mr, B. M, Headicar, ‘‘ A Bibliography of 
I’olitical Economy, Methods of Construction and 
I’lans for keeping up-to-date,” 

Tnt'RSDAV, Febrpakv I j. Aeronautical Sticiety, at the 
Ro^'al Society of Arts, Adelphi, W.C. 7.45 p.m. 
Mr. A. H. R. Fedden, ” Air-Cooled Engines in Service.” 
(Joint Meeting W'ith Institution of Automobile 
Engineers.) 

Antiquaries, Society of, Burlington House, W. 8,30 p.m. 
Electrical Engineers, Institution of, Savoy Place, W.C\ 

6 p.m. Mr. W, Cruickshank, ” Voice-Frequency 
Telegranhs.” 

At University Colle-ge, Dundee, 7.30 p.m. Mr. 
W. B. Woodhouse, ” Overhead Electric Lines.” 
Historical Society, 22, Russell Square, W.C. 5 p.m. 
Anniversary Meeting. 

Linnean Society, Burlington House, W. 5 p.m. 

L.C.C. The Geflrye Museum, Shoreditch, E. 7 30 p.m. 

Mr. A. Stratton, “ Tudor Houses.” 

Mechanical Engineers, Institution of, at the Hotel 


Metropole, Leeds. 7.30 p.m. Prof. Dr. A. S. 
Eddington, ” Engineering Principles in the Machinery 
of the Stars.” (Thomas Hawksley Lecture.) 

Metals, Institute of, at 83, Pall Mall, S.W. 7.30 p.m. 
” Some Present-day Metallurgical Tools.” (i) Dr, 
C. J . Smithells, “The X-Ray Spectrometer” ; (2) Mr. 
S. V. Williams,” Quantitative Spectroscope Analysis” ; 
(3) Mr. H. WTichton, ” High Magnification 

Microscopy ” ; (4) Mr. W. E. Prytfierch, ” Dilato- 
meters ” ; (5) Mr. A. J, Mun hy, “Preparation 
of some Unusual Metallographic Specimens,” 

Metals, Institute of, at 39, Elmbank Crescent, Glasgow. 
730 p.m. Dr. W,' Rosemhain, “Alloys: Past, 
Present and Future.” 

Optical Society, at the Imperial College of Science and 
Te< hnology, Si-juth Kensington, S.W. 7.30 p.m. 
Annual General Meeting. 

Royal Institution, 21, Allnmiarle Street, W. 5.15 p.m. 
Sir William Bragg, “ The Early History of X-Rays 
Lecture 111 .) 

Ihiiversity of London, at Bedford College for Women, 
Regenl’s Park, N.W. 5.13 p.m. “Architecture 
and its Relation to National Life - (Lecture V) on 
“ Egyptian Architecture.” 

At king’s College, Strand, W.C. 5.30 p.m. Mr. 
A. E. Twentyman, “ German Fiducation since th< 
\A ar.” (Lecture 1 .) 

,3.30 p.m. Mr. Ifor Evans, “ Czechoslovakia ” 
(Lecture V) “ The Economic and Einaucial Problems 
of the Republic,” 

(King’s College), at 40, Torrington Square, W.C. 

5.30 p.m. Dr. juliatt Krzyzanow'ski,” Renaissance 
Poland,” 

At the Royal Srliool of Mines, South Kensington, 
5 > 3 <> P-Hi. Mr. E. L, Engledow, “ Plant 
Breeding.” (Ixcture ID 

.At University College, Gower Street, W.C. 5 p.m. 
Dr. R. J. ludford, “Cytology in Relation to 
Physiological Processes.” (Ixrctun* IV.) 

5 pun. Mr, H. R. Ing, “The Chemistry of some 
Natural Drugs.” (Lecture VM 

5.13 p.m. I’rof, J, E. G. de Montmorency', “The 
Barbarian Codes of Hither Europe, A.D. 430-850.” 
t Lecture Ul.t 

Victoria and Albert Museum, South Kensington, S.W. 

5.30 p.m. Prof. F. V' . Hudig, “ Deltt Pottery.” 
Fkipay, February 15. .Electrical Developnnent Associa- 
tion, at the Royal Society of Arts, Adelphi. 
W.C. 7.30 p.m. Mr. H. W. Roberts, “ Organising 
for Increased Sales - S[Ting Cleaning Season, 1929,” 

London Sc>ciety, at the Royal Society of Arts, 
Adelpfiii, W.C. 5 p.m. Lt.-Colonel Vaughan-Morgan, 
“ Open Sp'aces and Plaving Fields for l^ndon.” 
Mechanii'al Engineers, Institution of, Storey’s Gate, 
S.W. 6 p.m. Annual General Meeting. Mr. H. J. 
Ward, “ Refrigeration on Shinlxiard.” 

Oil and Colour Chemists’ Association, at Milton Hall, 
Manchester, 7.30 p.m. Mr. E, Scholefield, 
“ Ostwald’s Colour System.” 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Dr. Eric K. Kideal, “ Chemiluminescence.” 

Transport, Institute of, at the Midland Hotel, Manchester. 

6.30 p.m. Mr. C. Douglas (Campbell, " Inland Water 
Trans'ort.” 

University of London, at King’s Ct>lle.ge, Strand, W.C, 

5.30 p.m. Dr. Henry Thomas, “ The Pass, the 
Battle and the Monastery of Romevaux,” 

At the IvOndon School of Economics, Houghton Street, 
W.C. 5 p.m, Mr. C. FL R, Sherrington, “ Motor 
Transnort and the Urbanisation of the Countryside.” 
At University College, Gower Street, W.C. 5 p.m. 
Mr. C. F. A, Pantin, “ Comparative Physiology.” 
(Lecture V.) 

5.30 p.m. Prof. J. G. Anderson, “ Andiaeological 
Resi'arch in China.” (Lecture III,) 

5.30 p.m. Mr. Geoffrey Peto, “ The Local Govern- 
ment Reform Scheme and De-Rating.” 

Saturday, February x6. .L.C.C. The Homiman Museum, 
Forest Hill, S.E. 3.30 p.m. Miss I. D. Thornley, 
“ Travel and Travellers in the Middle Ages.” 

Royal Institution, 2 i 7 Albemarle Street* W. 3 pjn. 
Dr. E. Bullock, “ Music in Cathedral and CoUe^ate 
Churches. (Lecture II.) 
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All communicntions for the Society should be addressed to the Secretary, John Street, 

Adelphi, IV.C. (2.) 

NOTICES. 

NEXT WEEK 

Monday, February i8th, at 8 p.m. (Shaw Lecture.) Sir Thomas 
Morrison Legge, C.B.E., M.D., Senior Medical Inspector of Factories, 
1898-1927, Thirty Years’ Experience of Industrial Maladies.” (Lecture 1 .) 

Wednesday, February 20th, at 8 p.m. (Ordinary Meeting.) James 
Morton (of Morton Sundour Fabrics, Ltd.), '' The History of the Development 
of Fast Dyeing and Dyes.” Professor Henry E. Armstrong. LL.D., 
Ph D., P'.R.S., will preside. 


THE PRESERVATION OF ANCIENT COTTAGES 
.V general meeting in connexion with the loind for the Preservation of Ancient 
( ottages will be held in the Hall of the Royal Society of Arts on Wednesday , 
IY‘bruary 27th, at j p.rn. Tni: Kr, Hon. J. Ramsay Macdonald, M.P,, 
will preside, and the speakers will include Mr. G. K. Chesterton, Lieut-Col. 
Sir Arnold T. Wilson, K.CSI.E., C.S.I., C.M.G., D.S.O.. Sir George St-tton. 
Bt., Chairman of the Council, and others. 

Admission will be by ticket only, and Fellows wishing to he present are 
recjuested to communicate at once with the SecretaiA’. 


COMPETITION OF INDUSTRIAL DESIGNS. 

The sixth annual Open Competition of Industrial Designs vmH be held in 
June next, and full particulars can now be obtained on application to the 
Secretary of the Royal Society of Arts. 

Over £2,000 w^ill be offered in prizes and scholarships in the various sections, 
distributed as follows : — Architectural Decoration, £365 15s. ; Textiles, £704; 
Furniture, £145 : Book Production, £73 los. ; Pottery and Glass, £52 los. ; 
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Advertising (Posters, Showcards, etc.), £699 2S. The Art Congress Student- 
ship, of the value of £50, is also offered and may be awarded at the discretion 
of the Judges in any section of the competition. 

After the work has been judged a number of selected designs will be exhibited 
in London, and subsequently at suitable centres in the provinces. In this 
way they will be brought immediately to the notice of those manufacturers 
who are likely to be specially interested in them. 

It is intended to confer the Society’s Diploma on any candidate whose 
work reaches a very liigh standard of artistic ability and also shows practical 
knowledge of the materials and processes of his trade. 

A Bureau of Information has been established at the Royal Society ol 
Arts for the registration of tlie names and addresses of exhibitors who desire to 
obtain employment as designers. These lists are at the service ol manu- 
facturers in search of designers. 


TENTH ORDINARY MEETING. 

Wednesday. Fkbruaky 6th, 1920. E. F. C. Tremh. iisQ., C.B.E . 
M.Inst.C.E., Consulting Engineer to the L.M. cV. S. Railway, in the Chair. 

The Trueman Wood Lecture was delivered by Sir J, Alfred F^\\in(,, 
K.C.B., LL.D., D.Sc., F.R.S., M.Inst.C.E., Princi{)al and C’ice Chancellor 
of the University of Edinburgh and Chairman of the Bridge Stress Committee, 
on The Vibration of Iv^ailwa}' Bridges : An Example* of (o-opeiaDEa* 
Research.” l*he lecture will l)e published iu the journal on March 15th. 


INDIAN SECTION. 

Friday, Fehki arv 8tli, 1929. Vu r.-ADMiRAi. Sir Hfriu: ki W. Rk hmund, 
K.C.B., Commandant, Imperial Defence College, late ('onmiander-in-Chief, 
East Indies Squadron, in the Chair. 

A paf)er on ” fhe History of the Indian Marine ” was n‘ad bv ( apiain 
Sir Edward J. Headla.m, C.S.I. . (LM.fi. , D.S.C). , R.l.M. . lat< Director 
I he Royal Indian Mariiu*. fhe {)aper and disenssion will l)e })ublislH(l in tb<‘ 
Jounia! dated March 22nd 


CANTOR LECTURES. 

The Cantor Lecture.s on Acoustics,” l>y .Mr. A. G, Huntley, of the 
Construction Company, Ltd., are available in pamphlet form (price 2s. Od.), 
and. can be obtained from the Secretany Royal Society of Arts, John Street, 
Adelphi, W.C.2. 

A complete list of Cantor, Howard and other lectures, which are av ailable 
in pamphlet form, can also be had on application, 
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PROCEEDINGS OF THE SOCIETY. 

SEVENTH ORDINARY MEETING. 

\\'i.i)Xr:sr>AV. i()th Jant akv. uyz (). 

Die. M akgakI' I 1’ isiii'M )|.\ . D.Sc.. l .ljisl.J*. (I'ik I Kcscaicli Division, 
Dopai Inient of Scifivlilir aiui Industrial Reseaia h). in th(^ ( hair. 

'Inr. (‘HAITIAN, in nirrodiicing the lectiina-, said thai Professor Darling was 
going to sjieak on a pixddeni which very few, in this industrial age, were fortunate 
enoiigli to he al)le to a\’oid, namely, smoke, lliere were many objecti(>ns to 
smoke, hut |H*r]iaj)s tlu' strongest one was that it was so unpleasant. For that 
reason alone an\- suggestions Ihof<‘ssor Darling might ha^•e to put forward would 
he lisf<‘ned to with attention. 

riie following ))a]>er was then rt‘ad ; 

ru i: DOMltSTK SMOKF }>ROBLEM- A PRACTIC Al. SOLUTION . 

By Profi.ssoh (Tiarles R. Darling, A.R.C.Sc.I., F.L( ., F.Inst.P. 

riie smoky atmosphere of London has been a reproach lor centuries. Writers 
from the time of Queen Elizabeth have vied with each other in describing 
the evil effects of smoke on the health of the inhabitants and on buildings, 
but it is only in recent years that any mitigation of the nuisance has been 
witnessed, d his im])rovemerit has been due to two chief causes — the adoption 
of more efficient furnaces for maniifacturing purposes and the introduction 
of smokeless appliances for domestic use, such as gas tires, electric radiators, 
anthracite ’stoves and coke- bred boilers. It is estimated that hve-sixths of 
the smoke discliarged into the atmosphere of London is of domestic origin, 
and it therefore follows tliat the prevention of .smoke is mainly a domestic 
problem. 5i'et, in spite of all the contrivances named, the output of smoke 
is almost as great as ever. During the last ten }'eai\s upwards of 180,000 new 
liouses have been erected in the melro}3ulitan area, each being a potential 
producer of smoke. Tlie consumption of coal for household purposes in the 
London area is estimated at eight million tons per annum, only a small per- 
centage of which is represented by anthracite or smokeless coal. The same 
state of things prevails in other large centres of population throughout the 
country — new houses and more smoke — the total consumpti(.)n of household 
coal being about thirty-six million tons per annum. 

In trying to find a remedy it is first of all necessary to enquire into the reasons 
why household coal is still so extensively used, altliough domestic appliances 
lor producing heat without smoke have been available for many years. The 
two chief reasons are that hitherto no alternative to the coal fire has been 
discovered at once so cheap and generally useful, and, secondly, even in cases 
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where the question of cost may be discarded, there is an ingrained preference 
on the part of the average person for an open coal fire, which gives to a room 
a sense of comfort and cheerfulness. In the latter connection it is interesting 
to note that modern hotels, fitted with central-heating apparatus and all the 
latest devices, advertise a coal fire in the lounge. ' G. K. Chesterton describes 
the coal fire as the veritable flame of England, still kept burning in the 
midst of a mean civilisation of stoves." The only hope of curing the smoke 
nuisance lies in the production of a substitute which, wliilst retaining all theses 
desirable features, does not give rise to smoke and is as cheap or cheaper to 
maintain. It is the purpose of the present Paj^er to endeavour to show that 
such an alternative is to hand and that the domestic smoke ]:>roblem mav 
definitely be solved. 

Before entering into the question of remedies it is necessary to consider 
the part played by the coal fire in the homes of diflerent sections of the com- 
munity. A ver}^ large proportion of the dwelling-houses in large centres of 
population are small, containing five to eight rooms, and the occupants in 
most cases cannot afford to use heating devices which are costly to buy or 
maintain. In the smallest of these the kitchen is frequently the living room, 
and the coal fire, in addition to warming the room, is used for heating water, 
cooking, and other domestic operations, including the drying of the family 
washing in wet weatlier. Domestic refuse i.s — or should l,)e — burnt on it, and 
it is this general utility, combined with cheapness, which explains its continued 
use in spite of rivals. In the seven or eight-roorned house the reception " 
room usually occupied contains a coal fire for the reasons of economy , comfort and 
ventilation ; and in this case also alternative methods have not been adopted 
to any great extent. In houses larger than these a little luxury in the way of 
heating can generally be afforded, and one or other of the various smokeless 
devices will be found in use in some part of the house, but it is seldom that 
the coal fire is entirely absent. Our problem, then, is to provide a heating 
device which may replace the coal fire in all these different types of liomes, 
remembering that in most cases an\’ addition to the weekly budget would be 
a fatal drawback. 

As the question of cost is of such vital importance, it will be of value to 
examine the various methods of domestic heating from this point of view. 
The accompanying table has been prepared, in the case of fuels, from the actual 
costs as delivered in South-east London; the figure for electricity is hypothetical. 
In other localities, where costs are different, the figures will require amendment 
accordingly. The usual calorific values have been assumed. 

It is not intended here to enter into the question of the efficiencies of apparatus 
in which the foregoing sources of heat are employed, as these vary so greatly 
according to the conditions of use. It is cheaper, for example, to use an 
electric radiator or gas fire in a room which will be occupied for a short time 
only rather than to light a coal fire. The conclusion to be drawn from the 
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Source of Heat. 

Cost. 

British Thermal 
Units for i penny. 

Gas Coke . . 

37s. per ton 

60,000 

Household Coal 

48s. 

37,000 

Low Temperature 
Carbonisation Coke 

1 52s. „ 

45,000 

Anthracite Coal 

j 69s, ,, 

40,000 

Coal Gas 

8|d. per therm 

i 11,400 

Oil for oil stoves . . 

i IS. 2d. f)er gallon 

j 11,400 

Electricity 

’ id. per unit 

3 . 4^5 


(kilowatt liour) 

, 1 


figures is that for continuous burning solid fuels are much cheaper than other 
materials or methods, and that the solution of the smoke problem must be 
sought on lines involving the use of a smokeless, solid fuel. The possibilities 
of each kind will now be considered. 

Attempts to use coke for open fireplaces date back for more than three 
centuries. In 1626 Sir John Racket and Octavius de Strada obtained a patent 
for converting coal into coke, in order to make it as pleasant a fuel for 
chambers as wood or charcoal,'' The project was soon abandoned, and it 
was not until after the commencement of the manufacture of coal gas, in which 
coke appeared as a by-product, that any serious trials were made with a view 
to using gas coke in open lires. It was found to be difficult to ignite and only 
to give a dull fire in the open grates generally in use in the last century, and it 
was commonly believed tliat gas coke was unsuitable for open fires. Hence 
arose the idea of low- temperature carbonisation, by means of which a material 
with properties half-way between coal and coke could be procured which would 
burn without smoke in existing fireplaces. It is only during the last ten j^ears 
that scientific work has been carried out with a view to modifying the fireplace 
so tliat gas coke could be burnt satisfactorily. In this connection Prof. C. 
Vernon Boys was the first to call attention to the effect of thermal conductivity 
on the combustion of fuels in an open fireplace. If an isolated piece of coke 
be lighted at one corner it does not continue to burn, because the loss of heat 
by radiation and conduction through the coal lowers the temperature below 
the point of ignition. In lighting a coal fire it is necessary to ignite a large 
area of surface in order that the coal may maintain itself above the point of 
ignition by the heat given out, and only then will combustion proceed. The 
temperature attained will depend upon the rate of burning, which in turn will 
be influenced by surrounding conditions ; a piece of coal, for example, which 
is in contact with the iron cheeks of a fireplace will only burn on its inner side 
owing largely to the cooling effect of the iron. Gas coke, which is ordinarily 
more difficult to burn than coal, is greatly affected by contact with masses of 
metal in the fireplace and with the small draught existing only burns brightly 
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in the centre of the fire. Boys showed, however, that in a fireplace lined 
throughout with firebrick coke would attain a much higher temperature than 
when masses of metal were in contact with it. Further modifications were 
needed, however, before the coke fire could really be pronounced satisfactory ; 
and in a paper read before this Society on March 9th, 1927, by Dr. E. W. Smith, 
several types of open grates for burning gas coke are referred to. Some weeks 
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before Dr. Smith's paper was read the present writer had been trying an open 
coke fireplace installed by the South Metropolitan Gas Company, and his 
early experiences were described in the discussion which followed the reading 
of the paper [Journal R.S.A., May 6th, 1927). This trial has now extended 
over a period of two years, and a description of the fireplace and an account 
of its performance should be of interest. 

The construction of this fireplace is shown in Figs, i and 2, the former being 
a sectional elevation and the latter a plan. The novel feature is the slope of 
the firebars, B, which are inclined at an angle of approximately 30° to the 
horizontal from front to back. As seen in the plan, the firebars are widely 
spaced so as to permit of an aiequate air supply for combustion. At the upper 



Fig. 3, 


end the firebars are connected to a dead-plate C, which forms a part of the 
front of the grate. The sides and l>ack of the fireplace are lined with firebrick 
E, which is backed by insulating bricks F, A gas burner (not shown in the 
drawings) is located at D and is provided with jets opposite to the spaces between 
the firebars, protected from falling dust by the dead- plate C. Fig. 3 is a 
reverse view of the grate and shows cleinly the arrangement of the firebars 
and jets. To start the fire ordinary broken coke of size from 2 inches to | inch 
is put into the fireplace and the gas jets ignited. After about 15 minutes the 
jets are extinguished and the fire is then established. The combustion increases 
in .vigour until the coke attains a bright white heat and is accompanied by 
flames which add to the pleasing appearance of the fire. 

No attempt has been made by the present writer to test this fire with scientific 
appliances on the lines adopted by Dr. Margaret Fishenden in her researches 
bn domestic fuels, as such tests require special apparatus and continuous 
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observation. Actual figures as to the quantity of heat radiated into the room 
cannot therefore be given, but as the fire is somewhat hotter than one in which 
semi-coke is burnt in an ordinary grate of good design, it is safe to assume that 
more than 30 per cent, of the heat of the coke is thus given to the room. The 
highest figure obtained by Dr. Fishenden for cakes of semi-coke was 30.8 pex 
cent. (Fuel Research Board, Technical Paper No. 3), and for coal 24.2 per cent,; 
so that in the gas coke fire under notice 35 per cent, would probably not be 
an over-estimate. In the present case, however, it was thought better to test 
the fire under ordinary household conditions of use and to compare the costs 
with those of a corresponding coal fire. As the result of two years' use in all 
types of weather, it has been found that the temperature of the room can be 
maintained by a consumption of gas coke not exceeding in weight the coal 



Fig 4. 

required in an equivalent fire. The financial saving in fuel is therefore repre- 
sented by the difference in price between coke and coal, which varies with the 
locality and according to the figures given earlier in the paper amounts to 
about 25 per cent. In addition to less fuel costs, however, the fire has many 
other advantages. It dispenses with the use of sticks and paper, and owing 
to the dead-plate C, no ashes can drop out in front of the fire, but are all 
collected in an ashpan below and are easy to remove. The temperature can 
be regulated by passing a poker between the firebars, although the downward 
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slppe of the bars renders the fire partially self-cleaning, as when the fuel contracts 
on burning the coke in front slides down and adhering ash is loosened and falls 
through the spaces. The temperature is never so great as to form clinker or 
to cause fusion of the firebrick. The easy and largely automatic removal of 
ash, combined with good thermal insulation, are the special features which 
enable gas coke to be burnt so as to produce a fire superior in every respect 
to the ordinary coal fire and at a smaller cost. The actual appearance of 
the grate in shown in Fig, 4. 

Let us now consider whether a fire of this kind can be applied to the smallest 
homes so as to replace the coal fires generally in use. As a kitchen fire in a 
five or six-roomed house this arrangement, which will enable cooking operations, 
heating of flat-irons, etc., to be carried out, is quite simple and more efficient 
than in the case of the coal fire, in addition to being cleaner and cheaper in use. 
The cost of the gas used in ignition is counterbalanced by the saving in fire- 



Fig. 5. 


wood and the fees of the chimney sweep. In new houses the coke fireplace could 
be installed at a cost little greater than that of the ordinary grates ; in existing 
houses the cost of replacement is not great, and would be recovered by the saving 
in fuel. Similarly, in seven or eight-roomed houses the sitting-room fireplace 
could be made initially to burn coke or existing grates easily modified to this 
end. In larger houses in which the occupants could without difficulty afford the 
outlay, it would be an advantage to replace all existing coal fires by arrange- 
ments for burning gas coke, giving a cleaner home and yet losing none of the 
advantages of the coal fire. 

To avoid misunderstanding the writer wishes it to be known that he has no 
financial interest in the fireplace described, and would add that any other 
contrivance for burning gas coke which fulfilled the same requirements would 
be of equal value if equally cheap and simple. For kitchen use in small homes 
hot-water boilers are now made which can be converted into open fires when 
desired, and on the hot top of which a certain amount of cooking can be con- 
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ducted ; and if designed to burn gas coke and to work economically will be 
preferred by many to the open coke fireplace. An example is illustrated in 
Fig. 5, which represents an o})en-fire kitchen boiler made by the Beeston Boiler 
Company. Both this and the lire previously described are capable of burning 
domestic refuse. 

Assuming, then, that in all fires coal could be replaced by gas coke, the 
domestic smoke nuisance would appear to admit of an easy solution, accompanied 
by the further advantage of reducing the fuel bills of the consumer. Un- 
fortunately, the amount of gas coke available for domestic use is quite 
inadequate to supply what would then be nec'ded for household purposes. 
The total production of gas coke throughout the countiy is roughly 12,000,000 
tons, of which more than 3,000,000 tons are used for heating retorts, etc., in 
the works. About 2,000,000 tons of the remainder are either converted into 
water gas or exported ; but, even if the latter quantity were used instead for 
domestic purposes, the total supply would only be 9,000,000 tons, as compared 
with a coal consumption of 36,000,000 tons. In London the corresponding 
figures w^ould be about 3,000,000 tons of coke and 8,000,000 of coal. Evidently, 
therefore, further supplies of suitable fuel from some other source are essential 
if the domestic smoke p)roblem is to be solved completely. An obvious method 
of obtaining larger quantities is to carl)onise more coal, but this can only be 
done on an economic basis. In recent years much research on the carl)onisation 
of coal at low temperatures has been carried out, and many projects have been 
launched with a view to placing the process on a commercial basis. The aim 
in many cases has been to obtain a high yield of oils and other valuable by- 
products and to procure a solid residue of light coke, which would l;)urn in an 
ordinary domestic fireplace. The question of the future success or otherwise 
of low temperature carbonisation does not arise here except so far as the solid 
residue is concerned. I'his, in order to compete with gas coke, must be sold 
at as low a price. The fact tliat gas coke can now be used in the open fireplace 
completely alters the outlook, and there is now no need for a serni-coke, less 
durable and occupying more cellar space than gas coke, in the domestic circle. 
A treatment of coal which gave the necessary yield of oils, etc., and left a 
residue of the nature of gas coke, if economically sound with regard to the 
disposal of the by-products and gas produced, would effectively solve the 
problem of the shortage of .smokeless solid fuel. It is earnestly to be hoped 
that the intensive research which is l)eing conducted will result in the perfection 
of a process of this kind, as, in addition to providing smokeless solid fuel, it 
should lead to a greater consumption of gas and aid in this way also to prevent 
the production of smoke. 

Apart from coke, the only other solid .smokeles.s fuel obtainable in large quan 
tities is anthracite coal. This fuel may be bunit with moderate success in an 
ordinary open fireplace, but is difficult to ignite. Burnt in the gas coke,grate^ 
using a gas-flame igniter, anthracite is an ideal fuel with only one drawback-^-its 
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high cost. The best size to employ is that known in the trade as 'Trench nuts/' 
which are about 2 inches in maximum and i inch in minimum dimension . The 
anthracite ignites rather more readily than gas coke and gives a more enduring 
fire, the appearance of which leaves nothing to be desired. Comparative testvS 
over a short period indicate that about 3 pounds of anthracite are equal to 4 
pounds of coke, and if prices were in the same ratio anthracite would be 
preferable on account of its smaller content of ash. To compete with coke at 
37s. per ton the price of anthracite should not exceed 50s. per ton, but in 
London tlie cost is about 20s. per ton above the competitive figure. Whether 
on the basis of larger sales and increased economy in production the cost of 
anthracite to the consumer can be reduced sufficiently to compete with gas coke 
is a matter which the interests concerned might do well to consider. Cheap 
anthracite would complete the solution of the smoke problem ; and in homes 
in which a little luxury in the matter of fires is permissible an anthracite fire 
in a suitable grate will be found to be cleaner and of better appearance than 
an ordinary coal fire. Now that gas coke and anthracite can be burnt to such 
advantage in an open fireplace without sacrificing any of the amenities of the 
ordinary coal fire, there is no reason why smoke should any longer be produced 
in large houses, clubs, or hotels. But we must always kee]) in mind that the 
domestic smok(^ problem is one which mainly" concerns tlie small homes, in 
which cost is a vital factor. 

So far we liave only considered solid fiuds burning in an o])en fireplace, and 
the question of alternative methods now arises. Had it not betm for the 
e.xtensive use of gas fires and cooking stoves, electric radiators, ovens and other 
contrivances ; hot-watr^r boilers and radiators ; closed anthracite stoves, and, 
to some extent, oil stoves, the smoke nuisance would have been much worse 
than it is at pre.sent. 1 hose who can afford to use these appliances without 
troubling about cost w'ill be well advised to do so ; but their application in 
small homes is limited by the question of finance. When the national scheme 
for the distribution of cheap electricity comes into operation, we may reasonably 
exp(‘ct to procure current at one penny per unit for heating puiqioses, and at 
this price even the smallest homes might with advantage ha\T a few electric 
appliances. Although the solid fuel fire is the cheapest for continuous use, its 
advantages disa])pear when the heat is required only for a short time ; and the 
complete equipment of any house shotild include arrangements for occasional 
as distinct from continuous lieating. Taking the case of a five or six -roomed 
house, a gas cooking stove should be installed as the cheapest means of preparing 
food in cases when the kitchen tire is out of use— e.g., early in the morningand 
in hot weather — or when it does not possess an oven. Heating arrangements 
should be provided for the bedrooms, one of wliich should be a grate for solid 
fuel, to allow for pirolonged occupation in case of sickness ; other bedrooms 
should be fitted with gas fires or wired for an electric radiator. Oil stoves may 
also be used for occasional heating if the room is well ventilated, the colourless 
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flame type being preferable. Hot water should be procurable by means of a 
chimney boiler in the kitchen fireplace, or, alternatively, the combined boiler 
and fire as shown in Fig. 5, may be used. In the seven or eight-roomed house 
the same scheme should still apply, an electric radiator being used in the sitting 
room when the fire is not lighted and a little heating is desirable. In this 
manner, and without any increase in weekly costs, all these houses can be made 
smokeless. Houses larger than these, in which a little luxury in heating can 
be afforded, may be fitted with hot-water boilers and radiators, gas or electric 
cookers, gas fires or electric radiators, or any of the many contrivances now 
on the market, according to the means and preferences of the occupiers. 

In conclusion, we may consider the definite plan of action to be followed to 
abolish domestic smoke, having regard to existing and future conditions. 
Firstly, remove the ordinary coal fire from the designs of all new houses, of 
whatever size, putting in its place a smokeless fireplace, thus securing that no 
further additions to the smoke shall be made. This is a matter which specially 
concerns local building authorities and medical officers of health, who should 
use their full powers to secure this change. Secondly, efforts should be made 
to induce landlords and tenants of existing houses to convert the grates at 
present used for burning coal into the smokeless variety. Although this 
would entail a small outlay, the cost would be recovered later by the saving 
in fuel effected, and an arrangement might be made between landlord and 
tenant so that neither would suffer financially^ Here again local authorites 
and medical officers of health can do much to bring about this desirable change. 
The rate of progress will depend upon the efforts made, but a persistent 
campaign is bound to lead to a notable reduction of smoke in a short time. 
By the time the consumption of gas coke has caught up to the present supply 
we may reasonably expect suitable fuel from other sources, such as modified 
processes of low temperature carbonisation which give an end-product of coke 
of the same nature as gas coke. Incidentally, the production of this extra 
supply of coke would greatly increase the quantity of coal gas available and 
by reducing its cost greatly extend its use for household and power purposes. 
Alternatively, a large use of anthracite might make it possible to reduce its 
present price by a sufficient margin to bring it into competition with gas coke. 
If the plan suggested were followed, before many years were over domestic 
smoke should become a dark dream of the past. The only sufferer would be the 
chimney sweep, whose occupation would be gone. 


DISCUSSION. 

The Chairman, in opening the discussion, said the lecturer had put forward 
very practical and definite suggestions for combatting the smoke nuisance. A 
certain amount of progress had already been made, mainly through the agency of 
gas ; but the enormous quantity of raw coal still used for domestic purposes in 
this country was evidence of how much still remained to be done. Including 
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miners' coal, this amounted to 40,000,000 tons annually and represented nearly one- 
fourth of the total consumption for all purposes. Not only was it a vei*y high figure, 
but since domestic coal was burned in a far more inefficient manner than industrial 
coal, it threw out smoke out of all proportion to its bulk. Further, the smoke was 
of a tarry, sticky nature, and was in consequence more harmful than industrial 
smoke. Much of the prejudice against gas coke was without foundation. There 
were of course certain uses of gas coke which were considered to be more or less 
legitimate. It was for instance, well known to l)e a suitable fuel for independent 
boilers or for the small boilers of central heating installations, and there was also 
evidence to show that coke compared favourably with coal for big scale boiler work ; 
but what she was now referring to was the use of coke for ordinary domestic purposes. 
Gas coke of reasonably good quality would burn satisfactorily in many open grates. 
Certain conditions had of course to be fulfilled. For instance, the grate should 
be well insulated ; it should have a fairly deep bed of fuel, and there should be good 
draught control, since there might be a tendency for coke, wdiich was a non-caking 
fuel, to burn too fast when combustion got well established. There remained the 
difficulties of ash disposal, and of ignition ; but if a grate embodied all the features 
mentioned, and if a gas fire-lighter with ample consumption were available, she was 
inclined to agree with the lecturer that ignitibility might not be the essential 
feature to be sought. In such circumstances the criteria of a really good domestic 
coke would probably rather be low ash and moisture content, for under such 
conditions it was possible to light and burn not only gas coke but harder cokes still. 

The lecturer would t)e interested to know that at the Fuel Research Station 
there was now in progress a systematic investigation both of cokes, and of grates 
for burning cokes. They had been working in the first instance mainly from the 
point of viojw of how easily a coke could be lighted — not because they thought 
that was tlie only thing that mattered, but because they believed it was one very 
important thing, since, after all, practically the whole of the 40,000,000 tons of 
domestic coal was burned in grates that had not gas fire-lighters installed. It 
might be interesting to remark that low temperature cokes could be brought, 
after consumption of only 2 or 3 cubic feet of gas, to a stage when they would 
support independent combustion. Even for gas cokes 4 or 5 cubic feet of gas was 
sufficient. They had been able to light hard metallurgical coke by giving it enough 
gas and had obtained extremel}^ good fires from it. If a gas fire lighter were 
available it would not matter much whether one burned 5 or 10 cubic feet. There 
were still, however, a great number of cases where ease of ignition was of considerable 
importance. From that point of view undoubtedly low temperature cokes scored. 
They could be lighted by the methods to which the ordinary housewife 
was accustomed, were more rapidly controlled than gas coke, and could be used in 
existing types of grates. One thing, however, should be remembered, namely, 
that low temperature cokes were subject to variation, just like ordinary^ gas coke, 
according to the coal from which they were made. They might be disagreeable 
fuels if they contained too much ash. She was not of the opinion that the exact 
efficiency attained was of very much consequence beyond a point. It was known 
that on the whole coke was rather more efficient than coal, and she did not think an 
extra i or 2 per cent, efliciency would count very much against convenience. A 
very large quantity of coke would be wanted if any real mark was to be made on 
domestic smoke, and a point of real importance was the disposal of the other 
products, unless we were going to embark on schemes of complete gasification. 
Whatever type of coke were adopted it would be necessary very considerably to 
enlarge the present works, and from that point of view the fact that gas coke was 
already available was not a strong argument, because new plant would, in any case. 
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have to be put up if the demand increased very much. Such plant could be designed 
for making either Ioav or high temperature coke as desired, but it was possible that 
in either case tlie gas industry, which was accustomed to deal with sales of carbo- 
nisation products, would be the most suitable to exploit it. If gas coke were used 
it would be necessary also to dispose of the gas and it had even been suggested 
that a time might come when gas would be used to heat the retorts, owing to the 
increased demand for coke. 

She was not quite so optimistic as the lecturer in thinking that the problem was 
entirely solved when a coke was found which would burn in sitting room grates, 
or even in kitchen ranges. It was necessar^,^ to point out that it was not enough 
for a coke to burn ; it must also do its job, and although coke was quite satisfactory 
in kitchen ranges for hot water production, it sometimes failed to heat the oven.. 
The gas cooker was an efficient appliance, and in some circumstances it paid to use 
gas for cooking. There were also many houses which needed to keep the kitchen 
fire going for general pi]q:)Oses and where it would be an extravagance to have a 
gas cooker in use as well. That was a real point, and one to which grate manu- 
facturers should turn their attention. 

The requirements of different types of households were very dissimilar, and the 
installation or equipment best suited for one house was quite different from that 
best suited for another. There was, therefore, room for a big exqxinsion in the use 
of both gas and coke of various kinds. It was a pity anthracite was so dear but 
it had its uses and tlie solution of the smoke prol>lcm would most likely be found 
in a combination of the use of many different types of fiitO. 

She would like to ask the lecturer whether, in the grate whicli he had demonstrated 
and which did not apf)ear to have any damper for closing the ingn^ss of air below 
the fire, there was any difficulty from its over-rapid burning. 


Mr. Ll. B. A'I’KINson (Past-President of the Institution of Flectrical luigineers) 
said that for 40 years he had attcncted on every possible occasion any lecture whicli 
aimed at getting rid of the smoke nuisance of our great cities. He* recalled 
the fact that it was in that very room al>out 40 years ago that Sir William Siemens 
had exhibited a coke fire with a gas igniter ; why that appliance had died out he 
could not say. The lecturer had stated very fairly the case for the various fuels, 
but it seemed to him that, in discussing all the niceties of the comparative costs, 
the most important thing of all had been forgotten, luimely, the enormous bill of 
ill-health which all had to pay liy living in cities over which hung a perpetual pall 
of smoke, soot and dirt. Only within the last few^ years had peojile learned how 
largely their health depended on having ultra-violet light or short-wave radiation 
on them from above, but those things could not be obtained in cities like London 
with its pall of smoke. Tlie fact was that j>eople now^ had to put up with the smoke 
and to purchase some apparatus for the purpose of enjoying ultra-violet ray baths. 
If only people could get a full dose of sunslune through their city air, half their 
troubles would disappear. The smoke nuisance would never be cured until this 
country adopted the drastic cure which had been adopted liy otfier countries, 
where there w'cre alternative fuels, --namely, legislation wdiich did not allow smoke. 
It would not, however, be fair to put such legislation into immediate effect in this 
country, because alternative fuels did not exist at the moment. We had to try, 
therefore, to discover those alternative fuels and to bring them into existence ; 
and that was what the Research Board was trying to do. New York, for instance, 
did not allow smoke to be made. He remembered once walking down one of the 
main streets of New* York and seeing some smoke. Knowing that no smoke was 
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allowed there he immediately thought that a fire was raging, and he went to a police 
officer to inform him. The officer, however, had said to him, '' Do not be alarmed, 
or ring the fire alarm, as that is a beiker's oven, and bakers are allowed to make 
smoke." He merely mentioned that in order to show that smoke was such a rare 
thing in New York that when a person saw it he immediate^ wanted to ring up 
the fire brigade under the impression that it was a fire. He was indebted to the 
lecturer for .showing one way in which the dLsgraceful and dirty habit of burning 
raw fuel could be dispensed with, 

Mr. a. H. Barker (PavSt-President of the Institution of Heating and Ventilating 
Engineers) remarked that when a man prev^ented smoke he did not prevent it 
for tlie benefit of himself so much as for the benefit of his neighbours ; and wdien 
one invited a man to spend a con.siderable sum of money in order to get rid of smoke, 
one was inviting him to present .something free of charge to his neighbours or to 
society at large. Human nature being what it was, the prospects of success in a 
matter of that kind were rather small. The only possible way in which the necessary 
reforms could be achieved was by legislation. So soon as a fuel could be provided 
which would enable people to obey such legislation, the time would have arrived 
at which to press for suppression of smoke. There was only one perfect w^ay of 
reducing smoke under present conditions, and that was by increasing the use of gas. 
There w^as no reason, of which he knew, wdiy a gas lire should not be made which 
was in most respects at least the e([uivalent of a coal fire. The main feature of 
such h.'gislation would be the prohibition of the use of ordinary smoky coal. Un- 
fortunately, ho\ve\’er, it was the use of smoky coal which made the attractiveness 
of tlie coal fin\ He could not blind himself to the fact that the appearance of a 
coal tire, w’ith its flickering flame, and its smoke blowing away in weird and fantastic 
•shapt's, had a fascination wdiich no coke or gas fire could ever ha\'e ; and if one was 
going to try to deprive people of the exquisite pleasure of sitting in front of a fire 
of that sort, one w'ould have to have \'ery strong powers in order to be able to do so. 

With regard to the qm\stion of costs, it was an exceedingly difficult one, because 
the range of cost as l>etAvecn different fuels varied both according to the w^ay in 
wliich tlu^ fuel was used and according to the apparatus in whicli it was used. 
There were only two ways in which the relative costs of different kinds of fuels 
could be measured — the laboratorv method and the practical method ; and the 
number of difiertmt practic vl mcth'His varied wath the numi.er of different waiys 
in wliich fiu'l could be used. T1 k‘ difficulty wais tliat the way in which rucis were 
usi‘d in practical life w^as not ihi) same as the wx\y in which they were burned in the 
laborat(jry. The problem of relative cost was an excessivel}’ complicated one 


Sir Alfred Coi'E, K.C.B, remarked that he was engaged in the anthracite 
industry. Very little had been said that night with regard to anthracite. Reference 
had been made to the glories of New York. NTwv York was not heated by gas 
coke, nor by low' temperature coke, nor by gas or electricity ; it was heated by 
anthracite. His company — the largest producers of anthracite -were exporting 
to-day to America upw'ards of half a million tons a year. They w'ere exporting 
the same amount to Canada. One need not go as far as to New York in order 
to see the benefits of a smokek‘ss city ; one liad only to go to Paris, to wdiich this 
country was exporting one million tons of Welsh anthracite per annum. 

He regrettixi that so much should have been heard of the fact that we had to 
look forward to to-morrow. Thousands of pounds w'ere being spent in finding out 
the advantages of gas coke, the kind of apparatus in which it could be burned, how 
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it could be ignited, and so on, and yet there was at our very doors a natural smokeless 
fuel in anthracite. Everyone was an advocate of smoke abatement. Never- 
theless, the fact seemed to be overlooked that upwards of 80 per cent of this country's 
production of natural smokele.ss fuel was exported to countries abroad. 

The lecturer had stated that one of the difficulties in obtaining smoke abatement 
in this country was the inadequate production of gas coke. The lecturer had 
stated that 7 million tons was the maximum production, and that he looked round 
for some addition. The anthracite produced in this country was equal in weight to 
the 7 million tons which the lecturer had referred to, and the thermal efficiency of 
anthracite as compared with coke, was not in the proportion of 4 to 3, but some- 
where in the nieghbourhood of 3 to 2, so that 7 million tons was equal to about 
io| million tons of gas coke. Adding that lo^ millions eciuivalent of gas coke to 
the existing supply of gas coke it meant that there was something approaching 
20 million tons available. If those interested, by their united efforts, could get 
20 million tons of smokeless fuel used in this country, they would be going a long 
way towards achieving the object in view. 

A great deal had been said of the advantages of gas coke for water heating. 
Certainly it was a very good water heater, but it had many drawbacks, one of 
which was that the storage capacity of coke was out of all proportion to its heating 
value. Anthracite took up about half the space of coke, and it did not absorb 
moisture. Whereas coke contained from 10 to 20 per cent of ash, anthracite did 
not contain more than 5 per cent. 

The Chairman said Sir Alfred Cope had stated a good deal about the excellence 
of anthracite, which nobody denied, but wffiat one would like to know was something 
about the price. Were its advantages sufficient to outweigh its very much higher 
cost ? 

Sir Alfred Cope replied that anthracite could certainly never be 50s. per ton, 
which the lecturer had stated wasThe price at wdiich it would become competitive 
with coke ; but if smoke was to be done away with it was not only a question 
of the first price, but a question of the savings of the housewife in laundry bills, 
for instance. There was also the question of health and hygiene. 

Mr. G. Nelson Hadkn said it had perhaps been forgotten by previous speakers 
that in the case of New York a good deal of heating was done from district heating 
stations. There were in the United States some 400 towns heated to a very large 
extent from district heating stations. In Detroit there were three main stations, 
and at one time there were only about live of the large-sized buildings which did 
not take steam for heating purpo.ses from the central stations. If one went to the 
outskirts of Detroit and looked over the town, one would see practically no smoke 
at all from the central station stacks. 

Mr. W. W. Nobbs (Past-President of the Institution of Heating and Ventilating 
Engineers) mentioned one point of intere.st to him as an electrician. As to the use 
of coke, he only had experience of it in large installations. A short time ago he 
had attended a lecture at which an electrician had expressed the view that the 
electric generating companies could sell electricity, at a profit, at .36d. per unit. 
That gentleman had shown that by maintaining the stations at their maximum 
capacity, and by turning the excess current generated through a different system 
to be utilised for heat — heat storage, central heating or hot water heating — the 
costs would be so lowered that they could sell the surplus heat, at a profit, at .36d. 
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From what had been said that evening it might be suggested that they might go 
s^'dl further. Why, in such a case, should it not be possible for them to carbonise 
the smoky fuel, use the gas to heat their boilers, and thus give electricity as a 
by-product — selling the coke for such purposes as had been mentioned that evening. 
He thought that was not a too far-fetched solution of the smoke abatement problem, 
and perhaps more would be heard of it in the future. It seemed to be just as 
practicable a solution as the use of coke in open grates. 

Major P. H. Richardson thought it would be fair to anthracite to point out 
the difference in the ash and water content of anthracite and coke. He had always 
held the view that those interested in coke would not secure a very greatly increased 
use of coke until they took care to reduce the ash content and also the water content 
— or, rather, the water which coke absorbed. There was 4 or 5 per cent, of ash 
inherent in anthracite as compared wdth 15 to 20 per cent, of ash inherent in coke. 
With regard to the water content, anthracite had about 4 per cent, of water and 
would not absorb more. Coke had 7 or 8 per cent, of wateT and would and could 
absorb up to 20 per cent. When it was realised that both water and that ash had 
to be heated up to the temperature of the fire and then the ash had to be removed, 
it would be found that the B.Th.U. which one got from coke for a penny and the 
B.Th.lJ. that one got from the anthracite were nearly equal, without taking into 
account the cost of labour for removing the ash. He did feel that if the 7 million 
tons of potential output of anthracite could be used, added to the output of the 
coke which there was in the country, plus the output of coke from the coke oven 
people, we need not look very far ahead for the day when it could be said to 
Parliament that there was an alternative fuel ready and that a law should be passed 
that in three years’ time smoke must not be put out into the air. He w^ould stress 
the point that if Medical Officers of Health were more strict in using the influence 
which they had, the stage at which everyone wanted to arrive would be reached 
much quicker than many people thought. 

Mr. E. J. B. Clarke said, as a stove man, that the very fact that a fire had to 
be lit by gas revealed the weakness of the case for coke. He pointed out that 
there were abc ut 1,200 deaths last year through gas, and he thought the method 
which the lecturer had put forward that night was only increasing those risks. 
He agreed wath the Chairman that low temperature carbonisation would provide 
one of the fuels of the future. 

• 

Mr. Arnold Marsh (Secretary of the Smoke Abatement League of Great Britain) 
said he was sorry no distinction had been made in the types of coke with which the 
lecturer had been dealing. There was coke and coke. The older types of coke 
contained anything up to 20 per cent, of moisture and were unsuitable for the open 
grate, but the modern vertical cokes would burn excellently in an ordinary open 
grate. In Manchester they had had special opportunities of studying the smoke 
question. Taking Manchester alone, out of a population of three-quarters of a 
million, there were a half a million people living in houses generally known as 'Two 
up and two down.” That meant that in those houses it would take years to fit 
in new types of grates. The problem had to be solved by giving such people a 
fuel which would be cheaper than coal and which would burn in the existing type 
of grate. The modern vertical coke would do that, and when low" temperature 
fuel was got down to a reasonable price, as he thought it would be in the near 
future, then a fuel would be able to be given to those people in those small houses 
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in large congeste^d areas, withont the necessity of undertaking the almost impossible 
job of changing their grates and fittings. 


Professor Darling, in reply, said he had been sorry to observe that in the 
discussion the question of the capacity of the poorer people to pay for the necessary 
contrivances liad not been taken into account. That lay at the root of the whole 
problem. One of the main reasons why he had advocated the burning of coke was 
l>ecausc it was cheaper than anything else, at the same time being smokeless. 
Low temperature carbonisation coke had been coming as long as he could remember, 
but it had not yet come, and he did not think we could afford to Wciit until that 
millennium before getting a move on. There were three million tons of coke 
available in London for domestic use, and his suggestion was that we should 
get on using that, and then the movement would grow by its own force. It 
was all very well to say what was done in New York, but the average income 
of an inhabitant of New York was very much higher than in London. Most 
people here could not afford anthracite. He was a strong advocate of anthracite 
if it could be brought within the means of the classes who were now producing 
most of the smoke. If only the varied interests, who only seemed concerned to 
push their own gadgets as against all others, would come together and combine 
and have a common interest — namely, the removal of the smoke nuisance — then 
the problem would soon be solved, but so long as they were all at loggerheads, all 
advertising against each otlier, and pointing out tlie weaknesses of each other’s 
methods instead of drawing attention to each other's good points, there must be a 
deadlock. Coke fires were growing simply by their own recommendation, but tliat 
was too slow a process. Legislation could not l)e enforced until an alternative fuel 
was available at a cost which the people could afford, but given those conditions 
he quite agreed that there should be legislation. In the meantime an immense 
amount could be done without legislation by all the interests combining £ind pulling 
together. By such means he thought the problem would largely solve itself. 

Lieut. “C oLONF-L Sir Arnolo T. Wilson, K.C.I.E., C.S.L, C.M.Ck, D.S.O., then 
proposed a hearty vote of thanks to the lecturer for his brilliant lecture. Personally, 
he regretted that not more ladies had been present that evening, because, after all, 
the question of what t>q.^e of fire was to be established in a house, lay less in a mere 
man’s hands than in those of his wife. He had been brought up in Rochdale — 
the dirtiest town in Lancashire. Any discussion of the sort wdiich had taken place 
that night w^as of very real value. From his office in Idnsbury Circus he could 
see something like 800 chimneys, not more than 80 of which he was certain were in 
any way necessar^E If the number of chimneys could be generally reduced on 
tliat scale, there was no doubt that a great deal of good to the health of the 
community would result. Nevertheless, it was to be remembered that the health 
of London was on the average better than the health of the average rural district, 
so that Londoners had much to be thankful for. 

He desired to invite those present to become members of the Society. They 
wanted good lectures, and the Society could give them. This session already an 
almost unique lecture on fuel had been given by a former Director-General of Naval 
Construction, which had been followed by a most valuable discussion. There 
were about to be given a series of three lectures by the Director of the Fuel Research 
Station at Greenwich — which was to fuel research all over the world wljat the 
longitude of Greenwich was to navigation all over the world. Lectures of equal 
value, which could not be surpassed in any other Institution in London, were given 
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at the Royal Society of Arts on most Mondays and on every Wednesday and often 
on Imdays, covering an extraordinary variety of subjects. The Royal Society of 
Arts was, he believed, the only learned Society which published a weekly journal, 
so that its members got week by week a complete paper, which they would refer to 
for years to come. The Society was not a fellowship of learning alone ; it was a 
fellowship to encourage the arts, manufactures and commerce. Membership 
did not suggest that the fellows themselves were learned, but it meant that they 
were trying to learn, and to encourage others to learn. He extended a hearty 
invitation to all those present, and to others, to become members of the Royal 
Society of Arts. 

The vote of thanks having been carried unanimously, the meeting terminated. 


Mr. E. W. E. Nicol (London Coke Committee) writes : - -As time did not permit of 
an adequate re])ly to those speakers who, admitting their personal interest in 
anthracite coal, represented gas coke to be a relatively inferior fuel, I now beg to 
offer the following contribution to the discussion on F^rofessor Darling's interesting 
lecture on domestic coal smoke prevention. It was suggested by Sir Alfred Cope 
and Major Richardson that the moisture and ash content of gas coke was as high as 
15 per cent, and 25 per cent, respectively. It would be as inaccurate and as futile 
to say the same of the finest solid fuel the world can offer, nariudy, Welsh and Scottish 
anthracitic coal. Coke is sold in competition with anthracitic and other high- 
})riced coals, largely for dome.stic purposes, and finds favour entirely upon its 
merits as tlie more efficient and economical fuel. As FTofessor Btirker pointed 
out, there is no generally applicable method of comparing the relative efficiency 
of fuels for all purposes, but the one unassailable method of comparison for com- 
mercial as well as domestic purposes is the n(‘t evajiorative test adopted uni\a^rsally 
by mechanical and civil engineers. Such tests, whicli take into account the 
efficiency of both apparatus and fuel, are made continuously by important public 
authorities who are large consumers of gas coke for steam raising and central heat- 
ing. These include the l^ondon County Council and the Metropolitan Asylums 
lk,:)ard. whose published test rt'siilts of coke-fired boilers prove an average overall 
tliermal efficiency of 80-S6 per cent., and a net evaporation of 10 lb. of water per 
I lb. of coke, whik‘ the IMetropolitan Water Board, whose fuel testing laboratory is 
probably the best equipped establishment of its kind, purchase gas coke upon a 
guarnntei'd calorific A’^aliie ba.sis of 12.000 B.Th.U. per 1 lb., which necessitates 
tht'. maintenance of a minimum ash and moisture content. There is tlierefore no 
possibility* of selling to such large and discriminating buyers, or to any one of 
ordinary intelligence, coke of the description which exists only in the imagination of 
the spealvcrs whose hyperbolic advocacy of anthracite coal at the expense of a 
successful competitor is indicative of the futility of intensive, but nou-techmcai, 
fuel salesmanship — a common failing which, in my opinion, is largely respionsible for 
the unfortunate fiosition of tlie British Coal Industry at the |:)resent time. A 
calorific powt'r of 15,200 B.Th.U, per lb. is often claimed for anthracite coal con- 
taining 2-3 per cent, ash ; but this claim is difficult to reconcile with the fact that 
pure amorphous carbon (ash and moisture free) has a calorific j)ower of only 14.560 
B.Th.U, per lb. IA‘rhaj3s our anthracitic friends will explain this appiarent dis- 
crep^ancy, and its effect upon the apparent B.Th.U. pQV id. of cost, according to 
ITofessor Darling’s tabulated figures. 
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As Engineer and Fuel Expert to the London Coke Committee it has been my 
privilege during the past 15 years to conduct personally many evaporative tests at 
electric and other power stations, in order to prove the relative efficiency and 
adaptability of gas coke to existing boilers and apparatus, with the selfish object of 
substituting coke for coal ; and, on a cost and efficiency basis, which, usually, are 
the only criteria, there has seldom been any serious difficulty in competing success- 
fully with raw coal of the most expensive descriptions. Similarly, coke has been 
adapted, by means of careful grading, for use in domestic stoves designed primarily 
for anthracite ; and graded coke is now generally regarded as interchangeable 
with the latter fuel. But, of course, such competition is not in the true spirit of 
Professor Darling’s lecture. His obviously unselfish object is to obtain for the 
benefit of the community the combined effect of anthracitic coal, electricity, gas 
and coke in combating the bituminous coal smoke evil. 

With our vast supplies of indigenous smokeless coals (now largely exported) 
and manufactured smokeless fuels, gas and coke, and scientific stoking, much could 
be done by good salesmanship to break down the ignorant prejudice against 
smokeless methods of heating which, alas, is still all too common, even in high 
places. The important position of the gas industry in this regard is indicated 
by the service provided for the convenience of the Metropolitan community. 
At London and Suburban gas works in a normal year some 5.5 million tons of coal 
are carbonised, producing over 65,000 jnillion cubic feet of gas and, in addition 
to the otlier valuable by-products 2,600,000 tons of gas coke for sale, of which about 
400,000 tons are exported. The fact that the remaining 2,200,000 tons of coke 
are consumed annually in and around London, largely and increasingly for domestic 
purposes, should add materially to the dismay and confusion of coke’s detractors, 
as it is irrefutable evidence that gas coke holds, on its merits, a very strong position 
in the favour of the London public. One speaker has pointed out that gas coke 
made in vertical retorts is more re-active and suitable for use as fuel in most modem 
fire-grates. The denser horizontal coke, like most solid fuels, gives the best results 
in grates specially designed for its use. These are divided into two essentially 
different classes, namely, the insulated (or built in) flaming type, in which the coke 
bums of its own volition at a relatively high temperature, the chimney draught 
having but little influence upon the rate of combustion. Of this type the “Metro” 
is undoubtedly the most eflective and popular. The other type is represented 
by the positive or down-draught non-insulated (self set) grate which embodies 
means of control to which the Chairman and the Fuel Research Board have attached 
so much importance, and which certainly tends towards I’ationalisation, convenience, 
and economy in the use of fuel. Of the latter type, several models have been 
tested, but only those in which there is no metal in contact with the burning fuel, 
and which are provided with some form of shaking bottom, promise to survive 
the gruelling effects of coke in active combustion. After an expensive process of 
development and elimination, an open gas-ignited fire of this description will 
shortly be offered to the public at a relatively low price. Unlike gas and electric 
apparatus, which can use no other fuel, coke appliances are equally suitable for 
competing fuels ; and it is in this direction, namely, in the co-operative design, 
development and sale of smokeless solid fuel apparatus that ProfevSsor Darling’s 
high ideal of combination of forces in combating the common evil is, in my opinion, 
most likely to be realised. 
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OBITUARY. 

Cedric Chi vers. J.P. — We regret to announce that Alderman Cedric Chivers, 
who was in his sixth year of office as Mayor, died at Bath, on January 30th, at the 
age of 75. Mr. Chivers, who was a self-made man, established an international 
reputation as a book-binder. He invented a new method of stitching which added 
greatly to the life of library books as well as a new process for decorating choice 
volumes. He wa.s well known in the U.S.A., where he had a factor^’ in Brooklyn. 
New York, and in fact started operations there in response to a round robin addressed 
to him by American librarians, it was said of him that he had crossed the Atlantic 
120 times, and that ho had been in more libraries in the United States than anyone, 
living. 

Alderman Chivers established a reputation for dispensing a liberal hospitality to 
conferences meeting at or visiting Bath, and was a generous supporter of charitable 
CrTUses. He had been a Fellow of the Society since iqot, and read a valuable paper 
on “ Book-binding,” at one of its meetings in 1025 


EXHIBITION OF APPLIED ART 

Exhibition of IkyrTKRY. M-is.s Down, 03, Belgrax e Road, S.W.- — It has 
probably often struck most people that vases which are beautiful in themselves 
do not necessarily make good receptacles for hoovers. On the contrary, flowers 
spoil such vases. That it is possible to make vases deliberately to suit flowers, 
without sacrificing design, is proved by Miss Down’s work. Symmetry she does 
sacrifice ; perhaps at present she is more dogmatic about the demerits of regularity 
fhan she will be later on, but an^^how, balance is just as valid a basis for design 
as S3Hnmetry, and the balance of Miss Down’s vases is sometimes most attractive. 

Miss Down is a pupil of Professor Ledw'ard, and her personal l>ias is against the 
<*mpkwment of the potter’s wlieel. She builds up her vases with pellets of cla\^ — 
a little too often making her general ('tfect suggestive of fir-cones — and afterwards 
bakes them : not in the sunshine on the banks of the Nile, as she logically should, 
with her views on mechanical aids to art, but in a small kiln. 

Miss Dowai has produced both some fine monochrome glazes and some rather 
more matt painted surfaces. A really beautiful Chinese green is perhaps the best 
representative of the first group, and a pink gingham of the second. 

Her present exhibition is humble only in its proportions ; we look forw^ard to 
seeing more of her work .soon, in a locality' more accessible (for her sake, not onrs) 
to the public w^hich is interested in this pleasant aspect of ceramics. 


NOTES ON BOOKS. 

I'he Spectroscopy of the Extreme Ultra- Violit. By Theodore Lyman. 

London : Longmans, Green tK’ Co. Pp, 160 -j VI. 10s. 6 d. nett. 

We have been familiar for many years wdth the fact that X rays, ultra violet rays 
and ordinary light are radiations which ow^e their characteristic differences to their 
differences in wave-length. It has, however, recpiired considerable time and 
experimental skill on the part of a large number of obser\'ers to produce and measure 
the whole range of radiations from the wireless waves at one end of the spectrum to 
the cosmic rays at the other. 

Considering the radiations of wave-length less than those of visible light, we find 
that Ritter in 1801 discovered chemically-active ravs beyond the violet, which 
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Young showed were of a shorter wave-length than those observed by the eye. 
About 1840 the solar spectrum was photographed using glass prisms and gratings, 
while wave-length 3,400 A.U. was reached. The next considerable advance was 
due to Stokes about 1862, by the use of a quartz prism, an electric spark and a 
fluorcvscent screen. He appears to have observed the strong line in the aluminium 
spark at wave-length 1850 A.l). This remained the limit until comparatively 
recent times. It will be noticed that each further penetration into the ultra-violet 
was accompli.shed as a result of the application of a change either in the dispersion 
system, in the light source or in the method of recording. Subsequent developments 
have since been accomplished by the same methods, each change resulting in a 
substantial adv^ance into unexplored territory. 

It was Schumann, however, who gave the impetus to modern investigations in 
this region. This remarkable worker commenced his scientific work when over 
forty years of age as a relaxation from his rt'gular profession, and it is in honour of 
his brilliant pioneer work that his followers have named the portion of the spectrum 
below 2,000 A.U. the Schumann region. At the time of his death in 1903, after 
about fifteen years work, he had managed to observe the spectrum down to about 
wave-length 1,200 A.U. To do this he had to .sub.stitut(' fluorite for quartz, since 
quartz begins to absorb at about 1 ,850 A.U., prepare .special plates without gelatine, 
since gelatine begins to alisorb at about 2,400 A.l'., and also to place his apparatus 
in a vacuum, since air begins to ab.sorb near 1,850 A.U. With these modifications 
he obtained the spectrum of hydrogen down to about 1,200 A.U. Schumann, 
however, was not able to measure wave-lengths in this region, owing to the absence 
of data on the dispersion of fluorite. 

It was at this stage that Lyman commenced his researches. He improved on 
Schumann’s apparatus as a result of development in vacuum technique, and by 
substituting a concave grating for the fluorite prism and lenses was able to make the 
first measurements of wave-length in the Schumann region and so attach a wave- 
length scale to Schumann’s results. By 1914, when the first edition of his well- 
known book was published, he had macle measurements down to al)Out 900 A.U., 
by 1915 to about 600 A.U., and by 1917 to about 500 A.U. 

The next and final advance was made by Millikan in 1919 by the use of a new 
source — the vacuum hot spark, which is particularly rich in short wave-length 
radiation, 7'he present limit of the optical spectrum as set by Millikan in 1924 is 
the line 136 A.U., which is thought to be due to oxygen, or possibly to be one of 
the L series of the X rays from aluminium. Thus by optical methods the region of 
X rays has been reached. 

Contemporaneously with the work of Lyman and Millikan, observers working 
from the X ray end of the spectrum have been measuring softer and softer X rays, 
until in 1926, Dauvillier, using as a grating a crystal of the lead salt of mellissic 
acid, which has the extremely large lattice spacing of 87.5 A.U., measured X rays 
of wave-length 121 A.U. from thorium. 

Finally the gap was bridged by Osgood in 1927, who used a concave glass grating 
with X rays at grazing incidence. He obtained on the same plate lines correspond- 
ing to wave-lengths from 45 A.U. to* 211 A.U., thus joining and overlapping the 
limits set by Dauvillier and Millikan, 

In the second edition of his book, which has just appeared, Professor Lyman gives 
an account of the experimental technique for which he has largely been responsible 
in connection with photography and measurement in the ultra-violet portion of the 
spectrum. 

Professor Lyman also gives a summary of the researches which have been under- 
taken to explain the sharp limit in the solar spectrum which is observ^ed near wave- 
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length 2,900 A.U, This has long been attributed to absorption in the earth’s atmos- 
phere, but as the limit is practically the same at sea level and at 12.000 feet, it was 
difficult to account for satisfactorily. Recent investigation indicates that the 
limit is due to the absorption of zone at an altitude of 45 to 50 kilometres. 

The major portion of the book, however, consists of data on the absorption and 
reflection characteristics of a number of elements and compounds, and also wave- 
length data on emission spectra. 

Professor Lyman has wTitten a v<‘rv useful book on a very interesting subject, 
and although the treatment is scarcely suitable for the general scientific reader, it 
should, however, prov e of great value to the research worker in this most important 
region, both as a manual of method and as a reference book of data. 

\"ery few misprints have been noted. The author appears to be mistaken in the 
origin of some of his grating.s. Tliey were made on the Blythswood ruling engine 
at the National Physical Laboratorv , Wo arc unacquainted with the Blaesthwood 
machine or the National Research Laboratories in England. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, February i8 . .Architects, Royal Institute ol 
British, 9, Conduit Street, VV. 8 p.m, Mr. J. Alfred 
Gotch, *' Modem Banks, with special reference to the 
new Midland Bank Head Office,” 

Automobile Hn^rineers, Institution of, at the Royal 
Technical College, Glasgow. 7.30 p.m. Mr, H. 
Kerr Thomas, ” Some Investigations into the Per- 
iormance of Tubular Radiators for Motor Vehicles.” 
British Empire Producers’ Organization, at the Royai. 
Society of Arts, Adelphi, W.C. 4.30 p.m. Sir 
Benjamin Morgan, ” Intra-Empire Economic C o- 
operation.” 

lUectrical Engineers, Institution of, Savoy Place, \V,(. . 
7 p.m. Discussion on ” Modem High Power Rectifiers : 
their Development and Use.” opened by Mr. R. 1 -. 
Morrison . 

At the University, Liverpool, 7,30 p.m. Mr, LI. B. 
Atkinson, ” How Electricity does Things,” (Faraday 
I.ecture.) 

luiipire Society, at the. Hotel Victoria, Northiimlierlaml 
.Avenue, W.C. 8.30 p.m. Mr. Edward Corcoran, 

• ■ Experiences as a Farm Hand in Canada,” 

< '('ographical Society, at the .Eolian Hall, New' Bond 
Street, VV. 8.30 p.m. Mr. G. Binney, ” Hudson 
Bay in 1928,” 

Mechanical Engineers, Institution of. Storey’s Gate. 
S.VV. 6.30 p.m. Mr. George Bird, ” Kailw'ay 
Brakes.” 

I'uiversity of London, at University College, Gower 
Street, W.C, 2 p.m. Miss M. St. Clare B%rne. 
lilizabethaii England.” 

s p.m. Dr, W. H. Craib, ” Electrical Phenomena in 
Musrde and Nerve.” (l.ecture III.) 

S.30 p.m. Mr. James Bonar, ” I.>eraograph\’ in the 
r7th and 18th Centuries.” (Lecture II,) 
s p.m. Prof. Dr. R. W. Chambers, *‘ Sources of 
Anglo-Saxon History.” (Lecture VI.) 

Victoria Institute, at the Central Hall, VVestminster, 
S.VV. 4.30 pjn. Lt.-Gjl. T. C. Skinner, “ The 
Ice Age : its Astronomical Cause and the Bearing 
of Drayson’s Discovery on the Biblical .Account of 
the Deluge.” 

Iuesday, February 19. .Automobile Engineers, Institu- 
tion of, at the Engineering Scientific Club, Wolver- 
hampton. 7.30 p.m. Mr, H. Kerr Thomas, “ Some 
Investigations into the Performance of Tubular 
Radiators for Motor Vehicles.” 

Civil Engineers, Institution of, Great George Street, 
S.W. 6 p.m. Mr. A. H. Barker, ” The Electrical 
Heating and Ventilation of Bourne and Hollingworth's 
Premises, Oxford Street.” 

Electrical Engineers, Institution of, at the Engineers’ 
Club. Manchester. 7 p.*n. Mr. W. Crulckshauk, 
” Vojee- Frequency Telegraphs,” 


Heating and Ventilating Lngmeers, Institution of, ai 
Milton Hall, Manchester. 7 p.m. Mr. G. E Shuttle- 
worth, “ Dust Removal.” 

Illuminating Engineering Society, at the Home Office 
Industrial Museum, Horseferry Road, S.W. 6.45 p.m. 
Discussion on various Problems in Illuminating 
lingineering. 

Metals, Institute of, at the Engineers* ( lub, Birmingham, 
7 p.m, Mr. E. C. Evans, “ Fuel.” 

Royal Institution, 2i, Albemarle Street, W. 5.15 p.ni. 
Prof. J. S. Hu.xky, ” Evolution and the Problem of 
Sjiecies.” (Lecture IV‘,) 

Statistical Society, at the Royal Socikty of Akis, 
Adelphi, W.C, 5.15 p.m. Dr, A, Bradford Kill. 
“The Investigation of Sickness in various Industrial 
Occupations.” 

Transport, Institute of, at the Institution of Electrical 
Engineers. Savoy Place, W.C'. 5.45 p.m. Mr. Frank 

Pick, “The .Vclrninistration of Transport Under- 
takings,” 

At the Queen’s Hotel, Birmingham. 6 p.m. Mi. 
A. .A. Jackson, ‘‘The Sphere of the Railless Trollev 
A^chicle.” 

I 'riiv'ersity of London, at King’s College, Strand, W.C. 
.“i.So p.m. Dr, R, W. Seton-Watson, The Eastem 
Question : (Lecture VT) — ^'Die Crimean War and the 
Treaty of Paris.” 

<(.30 p.m. Mr. C. B. Unw’in, ” The .Application of 
Direct Current Motors to Heavv Traction.*’ (Lecture 
H.) 

At the Royal School of Mines, South Kensington. 
S.W. Mr. ¥. L. Eugledow. “ Plant BrecdhiJ.-. ' 
(Lecture U.) 

.At University College, Gower Street, W.C. ^.30 
p.m, (Lecture IV) on ” The Current Work ol the 
Biometric and Eugenics Lalioratories.” 

8,13 p.m. Miss FL Jeflrlcs Davis, ” Historical Factors 
of the Problem of London Traffic." (I..ecture 111 .) 
Zoological Society, Regent’s Park, N.W, 5.30 p.m 
Scientific Business Meeting. 

Wednesday, February 20,. British Academy, at th< 
Civil Service Commission Building, Burlington 
Gardens, W. 5 p.m. Mr. Stanley Cassou, ” Excava- 
tions in the Hippodrome at Constantinople (Second 
Season).” 

Central Asian Society, at the Royal Society op Arts, 
Adelphi, W.C. 5 p.m. Dr. Anderson, ” The High- 
way of Eurasia.” 

Egypt Exploration Society, at Burlington House, W. 
0.30 p.m. Mr. H. I. Beel, ” Egypt under the Caliphs 
of Damascus.” 

Electrical Engineers, Institution of, at the Royal 
Victoria Hotel, Sheffield. 7.30 p.m. Address by 
Et.-Col. K. Edgeumbe. 

Geological Society, Burlington ]Hou$e, W. 5.30 p.m. 
Pr, C. A. Matlcv and^Mr. F. Higham. “The Basal 



366 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Feb. 15, 1929 


Complex ot Jamaica with fepeoial reterence to the 
Kingston District.” 

Literature, Royal Society of. 2, Bloomsbury Square, 
VV.C. 5 p.m. 

Meteorological Society, 49» Cromwell Road, S.W. 5 p.nu 
I. Mr. L. H. G. Dines, “ The Baker automatic release 
for dropping the meteorograoh from a registering 
balloon at a predetermined height.” (2) Mr. C. K. M. 
Douglas, ” Some Aspects of Surfaces of Discontinuity.” 
(3) Dr. E. Kidson and Mr. H. M. Treloar, “ The Rate 
of Ascent of Pilot Balloons at Melbourne.” 
Microscopical Society, 20, Hanover Square, W. 7.30 
p.m. (i) Dr. F<. G. Canti and Mr. F. G. Si>ear, 
” Some Effects of Radium, on Cell Division in vitro." 
(2) Mr. S. F. Cox, ” Some Effects of X-Rays on Cell 
Division in vitro." (3) Mr. F. G. Spear, “ An Effect 
of 1.X3W Temperature on Cell Division in vitro," 
Demonstrations by (i) Mr. S. F, Cox on “ The Effect 
of a Heavy Dose of X-Rays on Living Cells as shown 
by the Dark-Ground Method.” (2) Dr. R. G. Canti 
on the ” Cell Division in the Liviiyg Tissues cultivated 
in vitro’' 

United Service Institution, Whitehall, S.W, 3 p.m. 
Group Captain P. F. M. Fellowes, “ The Present 
Position of Airships," 

North-East Coast Institution of Engineers and Ship- 
builders, Newcastle-upon-Tyne. 7.15 p.m. Mr. W. G. 
Thompson, ” Some Unusual Aspects of Combustion 
in Engines and Boilers.” 

University of London, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, VV.C. 

3.30 p.m. Mr. Luigi Emanueli, ” High Tension 
Cables.” (Lecture 1.) 

At King’s College, Strand, VV.C. 5.30 p.m. "The 
Social Background of English History : (L^turc VI) — 
Mr. H. M. Hake, “ English Portraits,” 

5.30 p.m. Prince D. Svyatopolk Mirsky, " Con- 
temporary Russian Literature, 1917-1928: (Lecture 
VI) — Novels of the Revolution : Pilnyak to Fedin.” 

At the I-ondou School of Economics, Houghton 
Street, Aldwych. VV’.C. 6 p.m. Mr. F, Hutchinson, 
" Measuring Output in Office Practice, 11.” 

At University Colleige, Gower Street, VV .C. 3 p.m. 

Signor Camillo Pellizzi, " La Lirica del Paradise.” 
(Lecture V.) 

5 p.m. Dr. A. S. Parkes, "The Physiology of Re- 
production.” (Lecture V'l.) 

5.30 p.m. Mr. 1, C. Groudahl, " VVcrgeland and tht* 
Norwegian Lyric.” (Lecture 111.) 

5.30 p.m, Mr. J, Haantjes, " A Dutch Plav of Mary 
Queen of Scots,” 

Thursday, FEURUAR^ 21 . .Antiquaries, Society ol, 
Burlington House, W. 8.30 p.m. 

Carpenters, VVorsbipffil Comnany of, Carpenters' Hall, 
Throgmorton Avenue, E.C. 8 p.m. Mr. Raymond 
Unwin, " The Housing Problem and how it has 
been met.” 

Chemical Society, Burlington House, W, 8 p.m. 
(i) Mr. R. G. VV. Norrish, " Photochemic.al Equilibrium 
in Nitrogen Peroxide. Part 11 : I'he Dependence of 
Quantum Efficiency on Wave Length.” (2) Mr. 
R. G. VV. Norrish, " Photochemical Equilibrium in 
Nitrogen Peroxide, Part III ; A Com ^arisen of the 
Thermal, Photochemical and IClectrical Decr)mposi- 
tions, and a General Theory of the Change.” (3) Mr. 
R. G. VV. Norrish, " Photochemical liquilibrium in 
Nitrogen Peroxide, Part I V : Fluorescence and 
Photochemical Activity.” (4) Messrs. A, T. Dann 
and VV. Davies, “ The Reactions of Nitrosulphonyl- 
chlorides. Part I : The Reaction of Hydrazine- 
Hydrate with o- Nitrosulphonylchlorides.” 

Electrical Engineers, Institution of, at Trinity College, 
Dublin. 7.45 p.m. Dr, K. Ott, " The Erection of 
the Mechanical and Electrical Part of the Shannon 
Scheme.” 

L.C.C. The Homiman Museum, Kmgslaud Road, L. 

7.30 P.m. Mr. L. A. Turner, ” English Decorative 
Plasterwork.” 

Mechanical Engineers, Institution of, at Hotel, 

Birmingham, 6.30 p.m, Mr. W. B. Challen, 
Chaiixrum’s Address. 

Mining and Metallurgy, Institution of, BurlingtooLHouse, 
W. 5.30 p.m. Mr. W. CuUen, " The Possibilities of 
Reviving Non-Ferrous Metallurcy in Great Britain." 
(Resumed Discussion). Mr. c. R. Julian, “Some 
Notes on a Tunnel driven at Rio Tinto, Spain.” 

Dil and Colour Chemists’ Association, at the Royal 
SnrrETV nr Arts, AdelpW, W.C, 7,30 p,m. Mr. T. 


Wilson, ” The Fresco Ordeal ; its Chemical and 
Artistic Imollcatlons." 

Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. A. O. Rankine, ” Physics in Relation to Oil 
Finding.” 

University of London, at the London School of 
Economics, Houghton Street, Aldwych, W.C. 5 p.m. 
Mr. Harold J. Laski, “Thomas Hobbes.” 

At King’s College, Strand, W.C. 5.30 p.m. Mr. 
A. E. Twentyman, “ German Education since the 
War: (Lecture II) — ^The Elementary School.” 

5.30 p.m. Dr. B'dgar Prestage, “ D. Francisco Manuel 
• Ic Mcllo, a Portuguese and Spanish Classic." 

5.30 p.m. “Czechoslovakia.” (Lecture VI.) Di. 
R. W, Seton-VVatson, " The Slovaks — Then and 
Now.” 

(King’s College), at 40, Torrington Square, W.C. 

5.30 p.m. Dr. Julian Krzyzanowski, " Renaissance 
Poland.” (Lecture V.) 

At University College, Gower Street. 5 p.m. Dr. 

R. J. Ludford, “ Cytology in Relation to Physiological 
Processes.” (Lecture V.) 

5 p.m. Mr. H. R. Ing, “ The Chemistry of some 
Natural Drugs.” (Lecture VI.) 

5.15 p.m. Prof. J. E. G. de Montmorency, “The 
Principles of Law : a Course for Laymen.” (Lecture 

I.) 

5.30 p.m. l^of. Dr. Edmund G. Gardner, " The 
Italian Story of Merlin.” 

Victoria and Albert Museum, South Kensington, S.W. 

5.30 p.m. Mr, James Laver, “Some Designers for 
Pallet.” 

bKiDAY, February 22 . .Engineering Inspection, Institu- 
tion of, at the Royal Society of Arts, Adelphi, 
W.C. 5.30 P.m. Mr. A. S. Grunspan, “ Specification 
Notes and Good Practice relating to Concrete and 
Reinforced Concrete Work.” 

Junior Institution of Engineers, 39, V^ictoria Street, 

S. W. 7.30 p.m. Mr, J. CalderwQod, “The Applica- 
tion of tne Heavy Oil Engine to Yachts and Small 
Craft.” 

Mechanical Enginners, Institution of, at the Engineers’ 
Club, Manchester, 6.30 p.m. Captain D, Richardson, 
“ Welding Processes.” 

.Mechanical Engineers, Institution of, Storey’s Gate, 
S.W, 7 p.m, Mr. George Baker, “ Electrical 
Precipitation.” 

.At the Engineers’ Club, Manchester. 7,15 p.m. 
North-East Coast Institution of Engineers and Ship- 
builders, Newcastle-upon-Tyne. 6 p.m. Dr, G. VV. 
Todd. “The Relation between the Properties ot 
Engineering Materials and their Ultimate Structures.” 
I’hvsical Society, at the Imperial College of Science and 
Techniology, South Kensington, S,VV^ 5 p.m, (i) 
L. F. Stanley, “ The Construction and Calibration 
of a Sensitive fonn of Pirani Gauge for the Measure- 
ment of High Vacua.” (2) Dr. Charles H. Lees, “The 
Free Periods of a Composite Elastic Column or 
Composite Stretched Wire.” (3) Dr. Allan Ferguson 
and Mr. J. A. Hakes, “ A Capillary Tube Method for 
the SirauUaueous Determination of Surface Tension 
and of Density.” (4) Dr. E. H. Rayner, “ A Demon- 
stration of a Standard Electrostatic Voltmeter and 
Wattmeter, used for Mea.sur©ments of alternating 
Currents at power frequencies at the National Physical 
Laboratory.” 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Lily-Stars of the Sea : How they fit their 

Surroundings.” 

University of l.ondon, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, 
VV.C. 5.30 p.m. Mr, Luigi Emanueli, “ High Tension 
Cables.” (Lecture II.) 

At King’s College, Strand, W.C. 5.30 p.m. Mr. 
Vernon Rendall, “ Shakespeare and Scott.” 

(King’s College), at 40, Torrington Square, W.C, 

5.30 p.m. Dr. Otakar Odlozilik, “ The Bohemian 
Reformation.” (Lecture I.) 

.At University College, Gower Street, W.C, 5 p.m* 
Mr. C. F. A. Pantin, “ Comparative Physiology.” 
(lecture VI.) 

5,30 p.m. Dr. J. Howard Jones, “ Hygiene of the 
Mercantile Marine." (Lecture 1.) 

Saturday, February 23.. L.C.C. The Geffrye Museum, 
Forest Hill, S.E. 3.30 p.m. Dr. Bernard Smith, 

" Zermatt and its Glaciers.” 

Rqjal Institution, 21. Albemarle Street, W. 3 p.m. 
Dr. E. Bullock, “ Music in Cathedral and C4>flegiate 
Churches,” (I.ecture HI.) 
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NOTICES 

— 

NKXT VVFKK 

Monday, February 25th, at 8 p.m. (Shaw Lecture.) Sir Thomas 
Morrison Legge, C.B.E., M.D., Senior Medical Inspector of Factories, 
1898-1927, '' Thirty Years’ Experience of Industrial Maladies.” (Lecture II.) 

Tuesday, February 26th, at 4.30 p.m. (Dominions and Colonies Section.) 
{)R. H, J. van dek Byl, Chairman, South African Iron and Steel Industrial 
Corporation, Ltd., "The South African Iron and Steel Industry.”. Sir 
William J. Larke, K.B.E., Director, National Federation of Iron and Steel 
Manufacturers, will preside. 

I'ea will be served in the library before the meeting from 4 o'clock. 

Wednesday, February 27th, at 3 p.m. General Meeting in connexion 
with the Fund for the Preservation of Ancient Cottages. The Right Hon. 
j. Ramsay Macdonald, M.P., will preside, and the speakers will include 
Mr, G. K. Chesterton. Lieut.-Col. Sir Arnold T. Wilson, K.C.I.E., 
C.S.L, C.M.G., D.S.O., Sir George Sutton. Bt., Chairman of the Council, 
ind others. 

Admission will be by ticket only, and Fellows wishing to be present are 
requested to communicate at once with the Secretary. 

Wednesday, February 27th, at 8 p.m. (Ordinary Meeting.) A. F. 
Suter, “ East Indian Copals and Damars.” J. G. Watson, Forest Economist 
of the Forestry Department, Federated Malay States, will preside. 


COUNCIL. 

A meeting of the Council was held on Monday, February nth. Present : — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Lord 
Askwith, K.C.B., K.C., DX.L. ; Mr. Llewelyn B. Atkinson, M.I.E.E. ; Sir 
Atul C. Chatterjee, C.I.E. ; Sir Edward Gait, K.C.S.I., C.I.E. ; Rear-Admiral 
James de Courcy Hamilton, M.V.O. ; Mr. John S. Highfield, M.Inst.C.E., 
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M.I.E,E. ; CoL Sir Arthur Holbrook, K.B.E., M.P. ; Major Sir Humphrey 
Leggett, R,E., D.S.O. ; Sir Reginald A. Mant, K.C.I.E., C.S.I. ; Hon. Sir 
Charles A. Parsons, O.M., K.C.B., LL.D., D.Sc., F.R.S. ; Sir Richard 
Redmayne, K.C.B. ; Mr. Alan A. Campbell Swinton, F.R.S., and Mr. Carmichael 
Thomas, with Mr. G. K. Menzies, M.A. (Secretary), and Mr. W. Perry, B.A. 
(A.s.sistant Secretary). 

The following candidates were duly elected h^elJows of the' Society : — 

Angus, Roy Alexander, Toronto, Canada. 

Barrow, George Curzon Romaine, London. 

Bason, vMbert, Macclcsiield. 

Cairns, Harry Lister, Winnipeg, ('anada. 

Chanler, Albert, London. 

Cumberbatch, Elkin Percy, M.A., M.R., M.K.C.P., London. 

Dash, William Gerald, Weston-super-Mare. 

Denson, William Henry, J.P., Chester. 

Farnsw'ortli, P'rederick D., Fort Fairfield, Maine. L.S.A. 

Fislier, Mrs. W. Kowland, P>ourne End, Bucks. 

Iwbes, Mansfield D., M.A., Cambridge. 

Hussain, Sh. Manzur, Lou gli borough, Leicestershire. 

Huttinger, William Reynolds, Lansdowne, Pa,, H.S.A. 

Lahiri, S. K., Calcutta, India. 

Londt, William Edward, Port Elizabeth, South Africa. 

McDonald, ICdward T., Chelmsford, ICssex. 

Pearson, Mrs. L. K., London. 

Railing, Adolph Harry, D.Sc., Sutton Coldfield. 

Richardson. Captain Leslie, IVIenton, L'rance. 

Sachs, Leo Ferdinand, T.ondon. 

Schelling, Mrs. Henry, New York City, U.S.A. 
vSeeler, Edgar Viguers, Philadelphia, Fki., U.S.A. 

Yeanian, John Alexander, W.S., Edinburgh. 

Yorke, Algernon ]., Kingstonbridge, Sussex. 

/iegler, (kirl A., Philadelphia, Pa., U.S.A. 

Jt was reported that H.R.H. the President had nominated the Hon. Sir 
Charles Parsons, O.M., K.C.B. , F.R.S. , a Vice-President of the Society. 

Lord Bledisloe, K.B.E., was elected a Vice-President of the Society. 
Further consideration was given to the question of the award of the Society ’s 
Albert Medal for 1929. 

Arrangements for the first Annual General Meeting of subscribers to the 
Fund for the Preservati(m of Ancient Cottages on February 27th were 
considered and approved. 

Copies of the prospectus of the Sixth Annual Competition of Industrial 
Designs were laid on the table, from which it appeared that over £ 2,000 would 
be offered in scholarships and prizes this year. 

A report of the British Science Guild on the Reform of the British Patent 
System was considered and generally approved. 

In view of the greatly increased number of entries for the Society’s 
Exai^nations, it was resolved to reconstitute the Examinations Committee 
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and to secure on it the representation of the principal bodies interested in 
Commercial Education. 

Mr. A. Kahn, Chief Examiner, was appointed to represent the Society at th(^ 
International Congress of Commercial Education to be held in Amsterdam 
in September next. 

The arrangements for the latter part of the session were considered. 

A quantity of financial and formal business was transacted. 


FXi:Vi:NTiI ORDINARY MFFTING 

WicoNESD.w, Februaky 13th, 1929. Mk. H. V. T.-vyeok, A.R.C.S., B.Sc., 
O.B.E., Commissioner of Horticulture, Ministry of Agriculture and F'isheries, 
in the Chair. 

A paper on “ ITuit l\)llination in relation to Commercial Fruit (Growing ” 
was read by Mr. Cecil H. Hooper, F.L.S., of tlic South-F"astern Agricultural 
('ollege, Wye. 

The paper and discussion will be {)ublished in the Journal on Ajiril 3th. 

PROCEEDINGS OF THE SOCIETY. 

EIGHTH ORDINARY MEETING. 

Wednesday, Jaxeary 23Rr), 1929. 

'J'fiE Ki. Hon. fH!*: Fake oe Crawford and Balcarres. K.T., P.C.,LL.l). 

IcR.S., P.S.A., in the Chair. 

Tiiii: ( HAIKM.XN, ill iiilroduciug the lecturer, said the subject was that of Miiseuuis 
and lYlucatioii one witii wliicli Sir Henry Miers of ail people was best <|ualitied to 
deal. IMany years ago Sir Henry Miers had been connected with the Natural 
History Museum. Subse(}ueTitly he had accjuired a very well recognised jdace in the 
world of science. Tlum, a.s head of a great modern uni\'ersity in tiu* Xortli of 
hhigland he had rightly come to be looked upon as protagonist of higher scientitic 
education. Since tlieii it had fallen to his lot to in.spect and to report uyxin e\ ery 
single rmrseiim in tJie ]$ritish Isles, That was a feat of couragt.' and endurance 
which few would dare to try and emulate. Sir Henry' had accomplished it, liow- 
evcT, and therefore could auyliody lx* better cjualifu'd than Sir Henry to deli\ er a 
lecture upon Museums and fuluca.tion ? 

riie following jiaj^er was then read 

MUSEUMS AND EDUCATION. 

By Sir Henry A. Miers, M.A., D.Sc., F.R.S., F.G.S., F.C.S. 

If the walls and roofs of all the museums of the country were to beconu* 
transparent a spectator gifted with a miraculous power of \dsioTE and , aide at 
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one moment to see all that they contain, would perceive an extraordinary 
display of miscellaneous things : natural history collections, works of art, 
pictures, furniture, antiquities : exhibited in cases or stored in drawers. In 
some places they would appear to be beautifully selected and displayed, in 
others they would be a mixture of incongruous objects. But, taking the 
museums together, he would see that they contain, together with much rubbish, 
a vast mass of valuable material, an enormous assemblage of rare, interesting 
and beautiful things from all parts of the world, and relating to all the ages. 

Looking at the country as a whole, he would see two parts of the British 
Isles in which this material is closely concentrated, namely, the London district, 
and Lancashire with the West Riding of Yorkshire. In other parts of the 
country he would see large areas in which there is none. 

Tinning first to the more important and prosperous museums, especially 
in the larger towns, he would see visitors wandering about in a somewhat 
aimless fashion. At certain times of the day there would be crowds ; at other 
times, unless it was a wet day, they might be almost deserted. The National 
Museums in London, Edinburgh, Cardiff, a,nd Dublin, would contain many 
visitors during almost the wliole day. In these, and in only three or four of 
the others, guide lecturers would be conducting parties of serious visitors and 
explaining exhibits to an attentive audience, but even here some of the 
galleries would be deserted. 

In a fair number of museums a class of school-cliildren might be hearing a 
lecture from their teacher, or from the Curator, and busily making notes and 
sketches of exhibits. In a few, students from art schools would be making copies, 

Here and there would be seeji persons engrossed in the examination of some 
j)articular object. In a few of the more lively institutions there might be quite 
a crowd round some new or exciting exhibit, because it had been described in 
the local press. The Curators would probably be occupied in dealing with 
(inquiries ; only in the National Museums, and in half a dozen of the local 
museums, would members of the staff be* seen in their work-rooms engaged 
in research. 

Turning his attention to the less important and less prosperous museums, 
our observer would find such signs of activity comparatively rare ; in many of 
them and during a considerable portion of the day, the rooms would be deserted. 
A general air of stagnation would be apparent ; visitors would come and go 
without much evidence of interest. They would receive little or no help 
towards understanding the exhibits ; they would^ be gazing at rows of things 
of no interest to them, over-crowded and sometimes very badly lit ; there 
would be no one to apply to for information. 

One museum would be empty save for a family of children with their nurse 
wandering among cases full of fossils and flint implements, until their mother, 
who had brought them in from the suburbs and deposited them there, should 
return from her shopping. 
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In another a group of tawdry girls would be using the glass of the mummy 
case as a mirror in order to beautify their complexions. 

A third would be deserted, the caretaker would be asleep, and the side rooms 
would be locked lest stray children should get into them unobserved. 

Turning his eyes to the worst and most neglected museums of all, he would 
see dark and dilapidated rooms with old cases full of decaying curiosities, 
among which he w'^ould descry a certain number of rare and valuable objects 
perishing irretrievably. One would have its cabinets and drawers locked witli 
keys that cannot be found ; another would have a dismal room closed to visitors 
because its floor is unsafe ; in a third the table cases have been stacked in a 
corner to make room for a wliist drive. Needless to say, such museums have 
few, if any, visitors. 

Prying thus into the contents of the museums of the British Isles in a general 
survey our keen-sighted observer would probably l>e led to ask himself why so 
much of their valuable material is not being used. He might ask why, in 
most instances, the exhibited objects are so hopelessly crowded together, and 
why the majority of visitors drift from room to room wathout more than a 
pa.ssing interest. 

If he were aide at the same time to see the contents of the libraries of tlu 
country, lie would observe a marked contrast. In most of them, and during 
a great part of the day, there would be numbers of persons in the reading and 
reference rooms, and many readers in the general library (especially if it possessed 
the open access system) selecting books to take home with them ; on some 
afternoons in many libraries he would see eager crowds of children searching 
the books in the children’s room, h'veryone would be there with a purpose. 
He would also see, in many parts of the country, motor vans delivering books 
to schools and other centres in the rural districts. 

In other words, he would recognise at once that tliere is an organised library 
service throughout the country, that a large proportion of the books are in 
constant use, and that all of them are stored for the purpose of being u.sed a.s 
soon as required. He would be struck by the great difference between them 
and museums where there cannot yet be said to be anything like a national 
service, and where the visitors are for the most part strangers to the district 
or town, and are mere sightseers, half of whom make little or no personal use 
'if the treasures that they contain. 

Please understand that the picture which 1 have drawn is no fanciful one , 
everything that I have mentioned, or that I shall mention later, has been seen 
by myself within the last two years ; anyone who has had a similar experience 
can easily understand why, in so many quarters, museums have a bad name ; 
why the very word museum suggests to many people stuffy, overcrowded and 
uninteresting rooms that breed weariness and headache : and why they are so 
little known to the public. 
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It has been my habit in visiting tov^ms to ask persons in the streets the way 
to the museum, with the object of discovering what proportion of them know 
anything about it. In one town I spent more than an hour in the evening in 
this pursuit before I discovered anyone w^ho knew of its existence, and he was 
a boy who, after saying that he had never heard of one, ran back to add that 
he believed there was a case of birds on the staircase in the library. There 
was, in reality, quite a considerable natural history collection filling a large 
room in the library building. 

In another town many people, including the policeman on point duty at 
the main cross-roads, assured me that none existed, and he was surprised 
when I returned in half an hour to tell him that I had visited it. Adequate 
street notices directing the visitor to the museum are rare in most peaces. 

In a third large town I went to the address given me by the Town Clerk, 
described as an Institute wath a considerable mirsenm, only to find that the 
latter had ceased to (^xist five years ago. 

In such places, and in man}/ others, the museum clearly plays no real part 
in the life of the people ; it is not regarded as one of the assets of the town. 

Those who suffered in childhood from enforced visits to one of the old 
fashioned and more dismal may be forgiven for a lifelong dislike to all museums. 
If, however, they wall correct their impression by a visit to a really good museum 
of the present day tliey will see how attractive and useful they can be made 
if administered by a good Curator and an enlightened Committee of Management. 

The sight of eager children crowding round the exhibits in the vScience Museum, 
or listening to a talk in the London Museum, or entering gleefully one of the 
more attractive provincial museums, will prove to such critics that, at any rate 
in some places, a new generation is growing up to whom the name has a very 
different meaning; and one of the most encouraging features of the situation 
is that the children of this new generation are taking their own parents to 
enjoy w^hat they have been accustomed to shun. 

'Fhere are bright spots even among the poorest museums — collections 
of local antiquities or of natural history specimens made and arranged by 
(.‘xj)erts and enthusiasts, or storehouses of material well exhibited for the 
instruction of children and other visitors, who do make good use of them. 

Wh^^ then, witli such great possibilities before them, do the museums of 
the country on tlie w'hole excite so little interest ? 

Why can they n(jt all be brightened up and made useful ? What is the 
disease from w 3 iich so many suffer, and what is the remedy ? 

To answer this cpiestion one must look a little more closely into the nature 
of their contents and so learn something about the manner in which they have 
originated and the process by which they have grown. 

In the first place, anyone who visits a good many of them, as 1 have done, 
will be struck by the similarity of their contents, and at the same time by their 
vi^ry mixed character. 
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In not a few of the older and more stagnant museums are still to be found 
the old outrageous types of “ curios : such things as the two-headed calf, 
stones sliaped like animals, or with queer markings like profiles, bottles con- 
taining unnamed reptiles, an albino bird, a boomerang labelled “ savage 
weapon," a purse made out of a murderer’s skin, the impressions of a coin in 
lava, a petrified bird s nest. 

More recently, war relics have given an excuse for preserving fragments of 
aeroplanes and shells, battered helmets, and other odds and ends. 

But, putting these aside and looking only at the more usual things, it will 
l>e seen that most museums, though they have tlic whole world to choose from, 
are exhibiting the same sort of objects and seem only to be trying to excel 
each other in the magnitude of their collections. Some curators, like some 
collectors, have ])ecome slaves to the lust of acquisition and tlu* pride of 
])ossession. In my opinion the immediate prol)lem for most museums is not 
so much how to get more material as how to make the best use of what they 
Ijave got. Such things as stuffed mammals and birds, heads of game, 
l)utterilies, fossils, minerals, shells, glass, pottery, ])rchistoric and Roman 
remains, Egyptian antiquities, medals, coins and curiosities of all sorts form 
the staple exhibits. Sometimes the only objects related in any way to the town 
or the district arc a. few so-called bygones." The watchman’s rattle, the 
s))ecial constable’s staff, the spinning wheel, the boru'-shaker lucycle, anti- 
quated um;)rellas, liats, etc. Th(‘sc do, at any rate, belong to local histor\' 
and are useful so far as they go. 

if the visitor relh'cts on tlte nature' of the main exhibits it will occur to him 
that th(w arc precist'ly the things which it was the fashion to collect a hundred 
years ago. In those days a great many intelligent j)eople made very considerable 
colk'ctions to gratify their own tastes, and those who travelled lu'ought back 
innmneral)le curiosities from the countries which they visited. Most museums 
contain wliole colle('tions of tltis stjrt and their origin is pretty clear. 

Look, for example, at the j>u]>lic museums owned by Municipal authorities, 
lliey usually l)cgan througli a gift, or gifts, offered or l)equeathc'd by their 
owners, and having ])ecn accejUed l)y a pul)li(' body, they were housed in some 
public building -at the outset generally the library for lack of an>' more 
a I ) pr opr i a t v p 1 ace . 

In the first enthusiasm of a new venture, this nucleus has been increased 
by the addition of a number of gifts of collections or miscellaneous objects 
from private donors, and the museum, having been begun in this way, is 
continued by a process of miscellaneous accretion, even when it has ceased to 
be a room in a library and has a home of its own. Such gifts are not unusually 
of considerable magnitude and importance, and it would have been difficult 
for a town council to refuse them after once the museum was started on these 
lines. Even when a purchase grant has been made by the governing body, 
the policy of welcoming and accepting practically every gift has almost 
always been prevalent in the early stages. 
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The same process has generally prevailed in most other public museums, 
even those which were owned and administered by societies or associations. 
The result has been that, taken as a whole, the public museums of the country 
are remarkably like one another in general, and very few are particularly 
appropriate to the locality in which they have been placed. Their character 
has really been determined by miscellaneous donors. With most of these 
museums it is perhaps natural that in the early stages they should concentrate 
on mere acquisition ; the necessity of filling empty rooms was the main 
stimulus ; with the result that often the same process has been continued 
when it is no longer necessary, even when the space is beginning to be cramped. 
In fact, it may be stated in general terms, that most of the museums have 
suffered from the mere practice of acquiring exhibits (or even collections that 
cannot be exhibited) without any definite idea of the purpose to which they 
can be applied. There has been no clear polic}^ to regulate the growth of each ; 
and yet it is evident that the conditions vary so much between different towns 
and different districts that to be of real service* the museum should adapt 
itself to the needs of its locality. 

There is no reason why the same sort of museum sliould be established in 
a great city, a small town, and a village ; in a manufacturing centre or an 
ligricultural district ; in a maritime port, or a seaside resort ; if it is to render 
the greatest public service, it should clearly be appropriate to its neighbourhood, 
and should pursue an a])propriate policy. If there is no particular characteristic 
that dictates the future of a museum required in a given district, the place has, 
at any rate, a history of its own, natural resources, or local conditions, all of 
which can be illustrated in the museum, and make it a centre of real interest 
to the neighbourhood. 

To all the general statements wliicli 1 have made there are notable exceptions , 
many of the museums situated in places where there liave been historic or 
prehistoric discoveries disclosed by the arclueologists have begun to concentrate 
to some extent on the prehistoric remains, or on the historic furniture and 
architecture, etc., of the neighbourhood. Some few have even begun to get 
rid of the often overwhelming and miscellaneous collections which have nothing 
to do with these. 

Again, it is gratifying to notice that such places as J^iverpool and Hull have 
begun to organise shipping exhibits; that Nottingham, Norwich, Stoke, 
Worcester, Luton, Leicester, and others deal with the industries for which 
the towns are, or have been, famous; that old houses and historic mansions 
which enshrine the history of the district have been preserved and in many 
cases appropriately furnished, as at Bolton, Stratford, Norwich, Ipswich, 
Birmingham , Bradford, Leeds, Shoreham, Sou tliend, and other places ; and 
that the houses inhalhted by distinguished men, such as Shakespeare, Milton, 
Johnson, Cowper, Carlyle, Hogarth, Keats, Wesley, and others, have been 
preserved as far as possible in the original stae. A few museums have 
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definitely devoted themselves to some special purpose, and have an idea to 
inspire them : for example, the Educational Museum at Haslemere, and to 
some extent that at Ancoats in Manchester ; the Home Office Museum ; the 
Pitt-Rivers at Oxford, the Horniman and the two Wellcome Museums in 
London. 

One must note, of course, that there are a considerable number of University 
and professional museums, and some belonging to societies or associations, 
which have been definitely established for the use of students, and a certain 
number, such as Lord Rothschild's Zoological Museum at Tring, the Bryant 
and May Collection in Bow of appliances for the production of fire, the old 
Ashmolean Museum at Oxford, were designedly limited to a special subject. 

There are many signs of improvement in the general situation ; but, when 
all is said, it must be confessed that the large majority suffer from over-exhibi 
tion, lack of policy, and the fatal habit of accepting miscellaneous gifts, so 
that of the service which they might render throughout the country a very 
small part is actually fulfilled by them. 

The title of my lecture is “ Museums and Education," and it is from the 
|)oint of view of education that 1 must consider a little more closely the 
question: Why should rniiseuins exist? 

Numl^ers of towns, large as well as small, liave none, and the\^ 
seem to be no worse for its absence. (In my report 1 gave a list of 112 towns 
with a population over 20,000 which had none ; it is true that some of these' 
are witliiri easy reach of towns that are supplied, ])ut this is not true of the 
majority). 

b'irst, what is tlie use of a. museum ? A partial answer is tliat to most people, 
grown-up as well as children, sight is everything ; a mere description without 
a vision of the thing described falls on deaf ears ; even a picture of it does not 
make full appeal to the eye. Some persons have minds so constituted that 
this is the only way in which they can acquire real knowledge ; they are not 
readers, they have no eye for diagrams, but they are keenly alive for actual 
experiences. 

Even to people who aie fond of reading and of pictures, notiung can replace 
the interest of the genuine thing. Learning is enlivened and made far more 
effective if visible objects are brought together with a purpose. In subjects 
like natural histor}^ this is obvious ; in ordinary history it is equally true. 
Look, for example, at the room illustrating Greek and Roman life in the Britisli 
Museum, or the exhibits at Huddersfield explaining the history of the settlement 
of that district by its early inhabitants ; or the history of discovery as 
illustrated in the Science Museum. 

But in addition to this is it not true that only in our museums cue to be 
found the visible materials of history, science and art ; the things about 
which we read but which we could only otherwise see l)y making long journeys ? 
Many, indeed, have perished and are only preserved in museums. Bear 
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this in mind and the question is not, How can the museums be of service in 
education ? but rather, How can education get on at all without the museums 
and the first-hand knowledge which they supply ? They are not filled with 
dull things that have no concern with ordinary life and learning, as some 
people imagine ; they abound with material that is the very foundation of 
knowledge in almost every conceivable subject. 

The educational question is beset by one great difficulty. Most educational 
institutions are designed to serve some particular class of people or to fulfil 
some particular purpose ; they are meant for children, or for students of a 
certain age, or for persons with a certain aim before them. Museums and 
Art (jalleries, though their educational possibilities are enormous, resemble 
the broadcaster in that they serve a vast unknown public ; they are frequented 
by persons of all ages, types and classes ; most of these do not say what they 
want, and it is impossible to ascertain what knowledge they have gained, or 
even how far their curiosity has been satisfied. 

If, how^ever, visitors can have their imagination stirred ; if the spirit of 
enquiry can be kindled and satisfied, then the exhibited collections are 
doing real educational work. 

In many museums of the country tliere are learned and hard-working curators 
doing tlieir l)cst, often handicapped by miserable pay, lack of sympathy and 
abundance of misunderstanding, but doing their ])est to make their collections 
attractive and useful. I have said a good deal about the defects of the worse 
museums, but much might also be said about the treasure's and their ehcctive 
display to be found in the better museums and art galleries. 

The new art of window dressing in shops is cultivating a taste for spectacular 
display, and a good museum exhibit can compete even with the shop window ; 
it also makes its appeal to the eye and relies upon its power of attraction. The 
shop window’ serves its i)urpose wiien it tempts the gaz(‘r to come in ; the 
museum wiuMi it tempts the visitor to think. 

I'he term “ curio ” is one of re])roach ; but, after all, it only means an object 
wiiich stands alone, out of harmony with its surroundings and therefore unable 
to serve any purpose, whereas it c(mld, in the proper place, bc‘ interesting and 
educational. The com in lava or tlie special constable’s staff arc of no use to 
tile ordinary visitor unless they excite interest and prompt a question which 
is aiisw^ered by the adjoining exhibits or by a good label. Even a rare animal 
m a magnificent ca.se is only a curio if it stands alone and leads to nothing ; 
visitors admire it and })ass on ; and tliough it is true that to encourages a 
love of beauty is one of the great objects of a museum, as wadi as of an art 
gallery, something more is needed. 

Everyone wdio has be’cn taken tljrough a museum, or even cjiie of its roejms, 
l)y an intelligent curator, knows how interesting it can be made by him in a 
few minutes; but few visitors can enjoy this privilege, and very few museums 
criri afford the inestimable benefit of a guide lecturer. 
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Failing this, and apart from the value of a museum a3 a storehouse of material 
for special study, everything clearly depends on the manner in which the objects 
are selected, exhibited and explained. 

And this brings me to a second question : What should a museum try to 
do, and how ? For whose service is it designed ? 

Consider, for example, the Municipal Museum in a large town with a large 
space for exhibits, within easy reach of a good library and probably situated 
in a much frequented quarter. This has to serve, in the first instance, the 
needs of ordinary visitors, who come in, often with no particular purpose, and 
only rarely with the object of seeing any particular thing. From the enquiries 
which I have made it seems to be generally the case that about 60% of these 
visitors are not inhabitants of the town itself, and in these easy days of transport 
a very considerable number are mere pas.sers-by, who pay quite a short visit. 

In the second place, there are the needs of the schools of the district to 
consider. Sometimes school visits are organised in which classes are under 
the guidance of their own teacher, or lectures are provided for them. In some 
instances the museum is able to lend specimens to the schools and even send 
out boxes with sets of objects specially arranged and labelled for their use. 

In the third place, such a museum has to consider the needs of collectors, 
experts in special subjects, and persons who come to make quite definite 
enquiries ; and, lastly, there may be persons who wish to make use of the 
resources of the museum, and conduct researches within its walls. This last 
class is, of course, rare, and in most places hitherto non-existent. 

Is it not obvious that every exhibited ol>ject should be displayed for the 
advantage of one or other of the different clas.ses of visitors who may be 
expected ? lad us consider what this means. 

First, with regard to the ordinary visitor : in my opinion a quite definite 
policy should guide the curator and his committee. The exhibited collections 
should, if possible, relate mainly to the liistory, the nature and the resources 
of the town or district, and other exhibits should, so far as he is concerned, be 
subordinate to these, and should serve to illustrate them whether by comparison 
or contrast. 

It is most important that the visitor should on entering the museum 
l)e grt'eted by exhibits winch arouse his interest, something characteristic of 
the general collections which he is about to see. A case containing latest 
acquisitions is generally useful in challenging the interest even of residents to 
whom the collections are fairly w^ell known. An exhibit relating to something 
of contemporary or local importance can be very attractive. Very few museums 
took advantage of the eclipse the year before last. 

Further, each museum should have a character of its own. This w^ill depend 
on the curator, and will be one of his chief cares. If it changes wdlh successive 
curators, so much the better. 

For the visitor wdio is not a resident there should be plenty of direction-labels 
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and plans, clearly indicating the arrangement of the sections and the order in 
which they may best be visited. The larger the museum, the more important 
is this. It is pathetic to watch the attempts of a casual visitor in a large 
museum to get something definite out of a short visit. 

In his tour through the collections he may, for example, pass suddenly from 
an exhibit of china or glass to cases containing flint implements and prehistoric 
remains, and from these to shells. Unless there is something to prepare him 
for the shock he can with difficulty turn his mind from one age and subject to^ 
others which are totally different, and he needs some well-chosen specimens 
arranged and labelled so as to explain what is coming next, before he is over 
whelmed by it. His visit is a series of such shocks, and I believe this to be 
the main source of museum headaches, (This is equally true of many picture 
galleries, where artists and schools succeed each other with bewildering rapidity 
and without explanation, or are inextricably mixed.) No wonder that he 
contents himself with a hasty search for something exciting. 

Where the sections are large there should surely be at the beginning of each 
a case or series of cases containing a short, well-spaced, well-labelled introduction 
to the section. For a first visit, or for a chance visitor, these introductorv 
series give almost all that is required, but they should be of such a nature as to 
stimulate in him the wish to see more of the collections. 

1 need not refer to the great value of guide-books, '' Wliat to see leaflets, 
special handbooks, photographs and postcards, such as are issued by many of 
the better museums. The large sales w^hich they generally secure shows how 
they are appreciated by the public. Lectures and qualified guide lecturers should 
be encouraged and every museum should, where possible, liave a lecture room 
The work of Lord Sudeley and, since his death, of the Siideley Committee 
has roused much interest in these matters. 

We come next to school children or adults who seek educational guidance 
I t is in particular for this class tliat these introductory series should be sj^ecially 
designed. 

When the educational use of a museum is discussed one is too apt 
to think of this merely in its application to school children. In reality 
its educational responsibility relates to grown people as much as to children , 
like a library, the museum exists for adults as well as children to use at their 
own times for voluntary self-education. That is why the exhibits must be not 
only well chosen but also well explained for both. The construction of lucid 
labels is a very difficult task and one which requires much care and thought. 
Moreover, they must be conspicuous though not aggressive, and must be placed 
where they can be easily read. This is a particularly difficult problem, where 
the objects are works of art exhibited largely on account of their intrinsic 
beauty, and where a label, unless cunningly designed, may break the harmony 
of the display. 
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I would not wish, however, to lay down any fixed principles for educational 
exhibits or loans to schools. This is a matter in which the curator, with the 
help of school teachers, should devise his own methods in order to meet, as far 
as possible, the special needs of the schools and the district. It is always a 
help and encouragement when references to the books which may be consulted 
jn the library are placed near the exhibits. 

It is curious that collections set apart for the enlightenment of children, as 
at Bethnal Green and at the ToUcross Museum in Glasgow, should be so rare ; 
they might be very useful, and children might be encouraged to contribute 
to them by collecting. 

Visitors belonging to the remaining categories, ix., the collectors and re- 
searchers, should find what they want in systematic collections following the 
introductory series, and in the reserve collections ; in these last the objects 
should be just as well arranged, and well labelled, and as accessible as those in 
the exhibition cases. 

To carry out a full scheme on these lines would involve, in a great number 
of large museums, ver}^ radical clianges. The exhibited portions would have 
to be drastically weeded out , and perhaps a majority of the specimens transferred 
to reserve, or exchanged away. This is, to some extent, being done in a few 
museums, and it is most instructive to compare .those parts of such collections 
which have been thinned out and re-aiTanged, with those parts in which the 
old congestion prevails. 

In almost every museum, however, a beginning might be made, and the 
process be continued as opportunity occurs. 

To preserve an atmosphere of vitality, it is of the highest importance that 
constant change should be taking p)lace in the exhibited collections, whether 
by the transference of material from reserve to the show cases, or by means of 
temporary exhibits obtained l)y loan from other museums. Everyone knows 
iiow an art gallery in which the same pictures hang in their accustomed places 
year after year, is liable to become stagnant, and how much it is re- vivified by 
the appearance of a loan collection of special exhibits from time to time. In a 
museum it is more difficult to clear a room and make space for a special loan 
collection ; the objects are also more difficult to transport than pictures. Still, 
d great deal may hv done by the temporary exhibition of special objects that 
<iil a gap in the ordinary collection, or make them, for the time being, more 
interesting and useful. The Parhament and Premiership Exhibition at the 
l.ondon Museum is a recent example. A very helpful part is played by tiie 
casejs received on loan from the Victoria and Albert Museum in those museums 
which share in its distribution system. It is generally found that the advent 
of a new case attracts an increased number of visitors. 

With regard to research, although at present very little is, or can be, done 
directly, the mere existence of reserve collections is of great help to the local 
collector or enquirer, and this is especially true of museums already associated 
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closely with sucli bodies as archa?ological and natural history societies. If 
these can actually hold their meetings in the museum's premises, and organise 
visits to it, opportunities will gradually grow up for research into local history 
and conditions, specially, in the first instance, by organising a regional survey. 
Work of this sort has a high educational value. 

Next, with regard to museums in small towns or villages, it will almost 
certainl}/ be wise for the great majority to specialise entirely, or almost entirely, 
on (a) local interests, and (b) educational purposes. If collectors and investi- 
gators cannot have their difficulties solved they should be sent on from the 
small town or village to the large and more central museums. A really good 
local collection, and one which becomes a delight to the inhabitants of the 
neighl)ourhood, is of far more use in such places tlian any number of 
miscellaneous specimens, such as the foreigrTmaterial, tlie ethnographical and 
archa'ological luml)er from distant parts of the world, and the travellers’ gifts, 
which so often cumber these small museums. In most of tliem a very radical 
reform is needed. 

The museum should, where possifde, act in close cO“Oj)cration with the 
library ; this need is particularly obvious in the case of technical and commercial 
libraries. Librarian and curator can be of the greatest assistance to each 
other. The arrangement l)y which they are the same person, though very’ 
usual, I can only regard as a temp)orary expedient, at anv rate in the larger 
towns. 

It will, however, be iinp>ossible for the country to develoj) anything like 
an organised museum service until each museum is able and willing to helj) 
others to supp)lement their needs. If the vast mass of material wliich 
is not wanted in ('arli museum could be transferred or lent where it can he 
used, and if the larger museums could institute a system of loans or 
circulating colk-ctions to the smaller towns and villages, the existing 
material wliicli at present serves no sj)ecial purpose, might b(x:ome effectively 
useful throughout the whole country. 

It is dilhcult to see what is gained by occupyying valuable exhibition space 
with a rare collection of tyj)e fossils or of Pemvian antiquities in a museum 
where there is no j)rospect of their ever being used. 

For many y^ears past the deficiencies of the museum service have been very 
widely recognised, and there have been constant complaints concerning the 
needs of local museums and their difficulties in obtaining the support which 
they require in order to carry out even their duties to the district. The demands 
for an enquiry into the whole system have been frequent, and it has been more 
than once suggested that a Royal Commission should be appointed for the 
purpose. Conscious of these claims the Carnegie United Kingdom Trust 
summoned in June, 1926, a Conference of the various bodies likely to be most 
interested, in order to discuss the situation ; the conference was attended by 
persons representing many interests, and it was suggested that an enquiry 
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should be held by the Carnegie Trustees themselves. I was invited to make 
this enquiry on their behalf, and visited a large number of the museums of 
the British Isles. I submitted to the Trustees a Report which was published 
in April, 1928, and which has been widely circulated to museums and to persons 
interested in them.* 

It will be remembered that the Carnegie Trustees pursued a similar course 
when they invited Professor W. G. S. Adams to inform them on the Library 
provision of the country, and received from him a Re])orl which was published 
in 1915. It will be remembered, also, that as the re.siilt of this enquiry and the 
su])sequent action on the part of the ('ounty Councils and the generous assistance 
of the Carnegie Trustees, the whole system of County Lil>raries was instituted, 
and that this ])rought tlie library service of the country, for the first time, 
within reach of the rural population. The binary service of the country lias 
been strengthened by two other factors : first, the increased power and autliority 
of the Library Association, which now represents every important Iilirary in 
the Kingdom, and, second, the establishment of the Central Lilirary for 
Students. This lilirary, which was originally instituted to lend books to 
members of the Workers Educational Association, and the University d'utorial 

(dasscs in other words, to supply the needs of poor students — became, with 

(lie help of the Carnegie Trustees, a very important organising c<'ntre. It is now 
j)(‘rforining an even more striking service tlian that for which it was originally 
constituted. It has associated with itself a large number of the special 
libraries of the country. An\^ student needing a book not to be got in his 
district can now apply to his own local library. 'Ihis in turn applies to the 
Centra] Library, wliicb gets the Ixiok for him from one of the aililiated institu- 
tions. This really constitutes the first attempt to organise special lifuaries, 
such as those belonging to scientific, literary and artistic societies, for public 
service. 

d'urning now to the museums, it will l)e seen that there is, at any rate on the 
sui'face, a remarkable parallel. There is a Museums’ Association, which at 
])resent only represents about one quarter of the imiseuins of the country\ 
Ihitil it becomes as fully representative as the sister association, it can hardly 
ex|)ect to l)e as effective as the latter has become. The rural population 
derives no rnon^ benefit from public museums than it deri\aKl from public 
libraries l)efore the institution of the County Iil)raries, and there is no more 
co-operation between individual museums tlian there was between individual 
libraries before the institution of the Central Librar\’. It is, therefore, nut 
surprising that some of the suggestions to which I was led in the course of my 
(‘iiquiry closely rCwSemble the improvements which have been instituted into 
the library service. 

*The fact that a Royal Commission was appointed in July, 1927, to enquire irUo the 
National collections situated in London and Edinburgh made it advisable for me to e.xt hide 
the National Museums from my Report, and prevents me from saying much about them 
here. 
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The Museums Association should be strengthened ; it should become fully 
j epresentative ; it should be able to secure the consideration of better scales 
of payment for curators and their staff ; it should be able to establish a standard 
of education to be attained by all those who enter the museums* service : 
local authorities should endeavour to co-ordinate the activities of the museums 
within their area, and encourage them to contribute by loans and personal 
assistance to a system of travelling collections to serve the educational needs 
of rural districts : museums, like libraries, should, where possible, be open in 
the evenings. 

These recommendations will l)e found in my Report. It has frequently been 
urged that there should be some central or national distributing agency which 
could organise the loan of much needed exhibits to all the important Public 
Museums of the country. It has generally been assumed that this would 
involve a great central collection established for the purpose. Sometimes it 
has been thought that the National Museums themselves should be constituted 
the central lending agency, and should send out what they can spare from their 
own treasures on loan to the various mnseums ; in fact, that they should carry 
out on a larger scale the work that has been done by the Loan Department of 
the Victoria and Albert Museum, or even that the work of that Department 
should be extended so as to include all sorts of museum objects. At present 
the Victoria and Albert sends out cases of exhibits relating to applied iirt tc* 
about eighty museums, which keep them for about fifteen montlis until their 
contents are changed. These cases, however, do not contain objects selected 
from the great collections of the museum, but come from a special store kept 
for loan purposes. 

The Victoria and Albert also administers a small grant of a 1,000 a year 
from which otlier museums are assisted to purchase desired objects; and, 
further, it sends out loan collections of Decorative Art to no less than 550 
schools in the British Isles for educational use. 

The question of gifts and even of loans between museums is complicated 
by tlie fact that tho.se whose material is constantly being used for purposes 
of researcli and reference })ossess comparatively little that can really be 
spared. Among National museums the British Mu.seum is, of course, the 
most conspicuous example ; University museums and a few of the great 
provincial museums to some extent come into the same category in respect 
of both research and teaching material. 

I cannot help thinking that a liberal system of loans, between the 
National, the larger provincial, and the smaller local museums which are 
really endeavouring to do good work, would be very helpful. And exchanges, 
which might when necessary take the form of permanent loans, would be 
useful to almost all the museums of the country. 

But to carry out any such scheme of organisation means a complete change 
in the attitude of mind on the part of the public, of the curators, and of the 
administering Committees. 
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The public must leam to take a pleasure and a pride in their museums, to 
use them and to give them their support ; the curators must resolve not only 
to make the best possible use of their materials, even to the extent of sacrificing 
some of them, but must consider their duty to the country as a whole and be 
prepared to give and to exchange as well as to amass ; the Committees must 
get the best available curators, pay them adequately and supply them with 
assistance. 

If I seem to have criticised unduly the curators and administrators, let me 
add that, in rny opinion, the general public really deserve most of the blame. 
The museums, with all their treasures, belong, for the most part, to them, and 
it is their fault if these are not used as they should be. Let people go round 
and ascertain how far they can leam from their own museum. l.et them see 
that it I ecomes an institution of which they may be proud. 

Tlie real test to be applied to the exhibited collections is to ask concerning 
each object : Wiry is it here, and what ])urpose does it serve ? If this question 
rannot la? satisfactorily answered that object had })etter be turned out. 

An unlaladled ob>ject, or a mere duplicate, or one that cannot i)e seen or 
undcu'stood, if ])laced among the exhibits, is not only useless, Init is a positive 
harm to th(‘ rnuseuin. 

'I'he test to l)e applied to the museum as a wliole is to ask the* question : 
What is the idea behind it, and what is its aim If this cjuestion cannot he 
satisfactorily answered it had i etter l)e closed. 

(ireat systematic collections should only be in ])laces where they can be used, 
such as the National or the Vhiiversity Mu.seums, or in such as have a trained 
staff ; there they can I e at tlie service of (‘xperts and specialists, or be used 
for teaching purposes. 

So long as mere collections of objects unexplained and unrelated to eaeft 
other exist only to w^ary tlie visitor, so long will the ])ublic be prejudiced 
against museums. I'he manner in which they are misunderstood is indicated 
by the offers which they occasionally receive. Even a great National Museum 
has been offered two joints of meat cut and hung on the day Queen Victoria 
was crowned ; ” and donors have propiosed to present objects to it wliich were 
stated to be only fit for a museum. 

My report to the Carnegie Trustees also called attention to the extraordinary 
deficiency in certain types of museums, such as Agriculture, Hygiene, Shipping, 
Industry, Commerce, which would certainly appeal to large classes of the 
community, if not to all. 

Again, the absence of any w’orthy Museum of Sculptural and Architectural 
Casts is a disgrace to the nation. It is true that there are collections at the 
Victoria and Albert, the British Museum, the Crystal Palace, in addition to 
the teaching collections at Oxford and Cambridge, but there is nothing to 
compare with many to be found abroad. In casts of Greek and Roman 
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sculpture, for example, we are far behind, not only Berlin, but such towns as 
Munich, Copenhagen and Boston. Except for its position no existing building 
seems to me better suited for a great collection of casts than the Crystal 
Palace. 

There is one missing type which is particularly urgent and to this I would 
like to devote the few moments that remain to me. 

Last year I visited the small town of Arnhem, in Holland. There, in 1912, 
an association was formed which collected material for a National Museum to 
illustrate the former life of the Dutch people. A large park was provided by 
the Municipality; it was decided to exhibit not only objects relating to the 
art, industries, occupations, and customs of the folk, but also the actual houses 
in which they lived. 

There is now in this charming park a museum building containing domestic 
material and the other things usually known as folk ” exhibits, illustrative 
of peasant art and industry. In addition, dotted at intervals about the park, 
are old cottages and other buildings ; these are in no case imitations, but are 
actual structures transplanted from different parts of Holland and re-erected 
in a new setting. 

Here you may see, for instance, a seventeenth century farmhouse, with its 
thatched roof, its loft, its blue painted wattle walls, its fire hole in the ground, 
and its two tiny rooms, little more than cupboards, containing the looms at 
which its weaver inhabitants carried on their cramj>ed trade. In another part 
you may see a fine tiled early eighteenth century farmhouse with its proper 
equipment and furniture ; further on are waterwlieels and windmills belonging 
to different periods and different types. You can go into them and see their 
antiquated wooden machinery. The cottages and other exhibits are numbered 
in order, outside each is a bench, and a receptacle for lighted cigarettes and 
cigars ; there are no caretakers ; visitors can wander through and see everything 
for themselves ; there is an excellent guide-book. 

The central portion of the park is cultivated, and contains the garden of a 
botanical society and one belonging to the pharmacists. There is an open air 
theatre for popular representations, folk dances, etc. I'lie whole place is aptly 
called the “ Open Air Museum.” 

This is only one of several such museums to be seen fibroad, of which 
vSkansen, at vStockholm, is the earliest. A similar one, for example, was started 
by private enterprise at Aarhus, in Denmark, in 1924. 

In England there is nothing of the sort, and the houses and materials from 
which an open-air museum might be constructed are rapidly disappearing. 

It is not too late to save the few that remain if action is taken without delay. 

Here and there, as at West Hoathly, at King’s Lynn, at Thetford, and at 
other f>laces, most interesting old houses have been se<mred by the enterprise 
of individuals, and have become museums of contemporary ” bygones.” Near 
Hull an ancient Tithe barn has been recently utilised for the same purpose. And 
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the Royal Society of Arts itself is doing a great work in purchasing old cottages 
and houses which are in danger of destruction, in various parts of the country. 

But there is no real Folk Museum,’ to depict the life of Englisli people 
through the ages ; old mansions and the treasures which they contain when 
they have been converted into museums perpetuate and enshrine the Fine Art 
of their periods, generally the property of the rich and in large part the work 
of foreigners. The Folk Museum would restore to our sight the work of our 
own countryman, and the conditions under which it was carried on ; their 
industries and industr.'al art, their adornment and their architecture. 

If public or private enterprise can find the means there should be a National 
Museum of this type situated in the London area, in some such site as the 
Botanic Gardens in Regents Park, or the sixty-six acres of ground .surrounding 
Chiswick House, which has recently been acquired for tlie pul) lie. 

Finally, to recapitulate, I have made a number of suggestions about needed 
improvements in the museum service ; most of the^m involve largely increased 
exjienditure, on improvements in buildings, on the provision of storage space, 
«)n increase of staff, on proper salaries for curators and their assistants, on 
guide-books, labels, lecturers, special collections ; but I have not concealed 
my opinion that very imperfect u.se is made of the existing material, and that 
<‘ven under present conditions a great deal could be done by a widespread 
co-operation which does not yet exist. A local federation of museums in 
Lancashire and Cheshire is of recent origin, and is doing something ; the 
museums of Wales are almost all affiliated to the National Museum at Cardiff ; 
this is a beginning. Other local federations and affiliations would be welcome ; 
but, in addition to this, all the museums of the country should combine for 
common action; they should make their Association a completely representative 
body by becoming members of it ; they should authorise it to act on their 
behalf in organising a real museum service, and enabling them to assist eacli 
other ; they .should co-operate in seeing that all curators are proper!}^ trained ; 
in stirring up public ap])reciation of mu.seiims and their work ; they should 
enter into closer relationship with the library Association. The C'oiinty 
C ouncils should take in hand the extension of museum facilities to tiie rural 
treas. though for thi.s, J am told, new legislation may be required. Collectors 
iind donors .sliould see that their collections go to museums where tiny are 
acceptalde and where the l:)est ii.se will be made of them. 

Except in a few conspicuou.s places, there seems to be so little pride in 
museums ; the main mass of tlie public are scarcely conscious of tiu* treasures 
that they possess. 

1 have immen.se faitli in tlie great service that can be rendered by our 
museums ; I am confident that they possess untold re.soiirces and Vdsi 
po.ssibilities, I believe that it is only necessary to stir the public imagination 
and they can easily be made one of the great educational forces in the country. 

‘"The name “ Folk Museum is commonly used in two di Vereiit scn.se.s : either as int^aning 
an open-air museum of the sort which 1 have de.scribed, or a building containing exhibits 
illustrating pea.sant arts and industries such as the Scandinavian Folk Museum at 
Haslemere. 
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DISCUSSION. 

Sir Frederic Kenyon, G.B.E., K.C.B. (Director and Principal Librarian, 
British Museum) said the paper was a challenge both to all those who were connected 
with the museums of the country and to the public. The lecturer had made it 
quite plain that the country was not getting value for its museums at present. 
They were in a backward state, and a great deal of admirable material was being^ 
wasted. The public authorities responsible for museums had now to ask themselves 
the question whether they were going to make their museums live and useful insti- 
tutions, if they were not so at present, or whether they were going to close them 
down. There were many museums which were doing excellent work, but there were 
a good many which were not. The key of the matter was in one sentence of the 
lecturer’s, in which he said a change of mind was necessary. “ Change of mind '/ 
was the proper translation of the word " repentance " ; the authorities and the 
public had to repent of their previous attitude towards museums and to adopt a 
changed mind in future — to realise that there was a good deal to be got out of 
museums, and to think how they were to get the best out of the particular museum 
with which they were concerned. 

The report of Sir Henry had l)een made for the Carnegie Trustet)s, and it was 
to be assumed, therefore, that tliat body was interested in tlu' matter and would be 
prepared to consider what they could do to help museums in the future, as they had 
helped libraries in the past, I'he Carnegie Trustees had not bound themselves to 
the proposition that they were going to do anything ; they had only so far said 
that they would, on tlie 1)asis of Sir blenry's Report, consider whether there was 
anything practical to be done ; and lie took it that the conclusions to which they 
would come would depend a good deal iq)on the principle wliich they had followed 
in the past, namely, that they were only prepared to help those who were prepared 
to help tlKunselvcs. I\u'sonalIy, he suggested tliat the best way in whicli the 
Report could be followeMl up would be if the Carnegie 'Frustees could see their way to 
appoint one or two jKTmanent advisers or inspectors who would be ready to put 
themselves at tlui service of museums which wanted to improve themselves. The 
difficulty at present was that many local curators did not know how to make the 
best use of their inaterial. It was a matter rw|niriiig a wide experience and a 
knowledge of other museums ; and in many cases those individuals would be grateful 
for advice from an expert. Possibly the Carnegie Trustees would be firejiared to 
assist those museums which were willing to progress along the lines pointed out to 
them by an expert adviser. Tlie changes necessary would in all cases involve* 
some expenditure, and local authorities did not command unlimited funds, but 
they might be willing to provide them if they knew those funds were going to be 
supplemented from an outside source. At any rate, he could not help thinking 
that there would be a great stimulus behind some sucli scheme as that. A second 
point was that of a central pool, or central loan museum. The lecturer 
had emphasised the value of novelty in exhibition, and for many museums the 
best form of novelty would be some kind of loan collection which they could hold for 
a time, combined with their own material, since the public were more likely to 
come when they knew there was something new to l>e seen. It was possible, 
if there were central advisers who had a general knowledge of the museums of 
the country, to do a great deal in forming loan collections out of the surplus material 
possessed by a number of museums. A good deal of material which was now 
described as waste material was waste material simply beciiuse it was good material 
out of place. It was no good looking to the national collections themselves as 
providing material for the sort of loan collections of which he was thinking. The 
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national collections, and the collections attached to the great universities, were 
entirely for educational purposes. It was a mistake to suppose that such institutions 
had any large surplus stores which were available for distribution. They required, 
for scientific purposes, to retain large quantities of material which the student 
eould find there whenever he wanted to. 

Mr. Eric Maclagan, C.B.E. (Director and Secretary, Victoria and Albert 
Museum) stated that his remarks would not in any way be in the form of criticism 
of what the lecturer had said — very much the reverse, because all those who had the 
welfare of provincial museums at heart realised that Sir Henry was probably the 
best Iriend which the provincial museums ever had had in the course of their history. 
Personally, he had often felt that the English provincial museums were unfairly 
criticised. Comparisons were made between them and the museums in the small 
towns of France, Germany or Italy ; but the conditions in England were completel} 
.lifterent. If one came to analyse what was to be seen in the museums of the 
smaller towns abroad, it would be found in almost every case that those collections 
represented either, in the case of French local museums, the spoils of plundered 
churches and monasteries, or, as in the case of German and Italian local museums, 
the remains of local princely collections. Neither of those conditions prevailed in 
Kngland. When there did exist an English museum which, for reasons of local 
.irchccology, had got first cla.ss material (Dorchester Museum, for instance) it was 
quite on a level wiili what was to be found in any museum on the C'ontinent. 

He thought it was not quite fair to compare museums with libraries in the waj 
ui which they were managed. It was much Crisier to run a public library than to 
run a museum. It was quite easy to buy good books, but it was not at all easy to 
buy gooil museum objects, which required not only money but knowledge. He 
quite agreed that a good deal of responsibility in the matter rested on the public. 
I he public, once they entered a public building, seemed to become incredibly stupid 
An ecclesiastical friend of his had told him that it was extraordinary how a con 
gregation lost all their commoti sense tlie moment they entered the doors of a church ; 
and he himself had sometimes been tempted to suppose that a good deal of common 
sense was lo.:.t by the public when they entered the doors of a museum ; they were 
curiously slow at times to take advantage of the opportunities winch were otfered 
to them in provincial as well as in national museums. In a somewhat similar 
way. with regard to that most inter<\sting problem of the relation of museums to 
diildren, he did think that a certain amount of blame must be put upon 
the educational authorities as well as on the mu.scums. When he had been in 
America and Canada he had been very much struck at the way the actual lecturing 
to the children was, nearly always, done by school teachers and not by museum 
officials. There was a certain truth in the idea that wJiat the museums mainly 
liad to do was to supi)ly the material, and that it was really up to the public and 
iqr to the instructors of the children *0 take adxantage of that material, and that 
vwery thing had not to be done by the director of the museum. 

The Rt. Hon. George N. Barnes said he was one of those people who, up till 
that night, had known nothing at all about museums. He iiad always regarded 
them much in the way which had been described by the lecturer -as unattractiv . 
collections of unrelated articles, except to a specialist in some particular tiling. 
It was, however, a tribute to the lecturer that he had made the .subject most intere.st 
ing, even to himself. In his own native town in Scotland he remembered the 
museum and the library being in one building, and they closely correspondtxl to 
the description given by the lecturer. The museum was a good place to hide 
oneself away from the madding crowd or to get protection from the inclemency of 
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the weather, whereas in the library one found an interest in the books. Sufficient 
had been heard that night to indicate that mu.seums might be used as auxiliaries 
to education. It seemed to him that they might be of special value from a 
utilitarian aspect, and good use might be made of them in regard to the indnstri(\s 
of the particular towns in which they were situated. After all, wa' lived jn an age (.)f 
specialisation, and in a town which specialised in some particular industry the 
boys could not be expected to be interested in old fossils and relics of bygone 
generations having no relation to the town's particular industry. Take the evolution 
of tools, for exampke He had been in some of the museums in the industrial centre's 
in the North of England, but he had found very little there to interest the peop)le 
of those towns in the industries by wEich they got their living. One would think 
that in a town such as Manchester which lived on tools very largely,, there w^ould be 
a museum showing the evolution of those tools from early times. Many other 
illustrations could l>e given. It seemed to him that if a museum was going to be 
made a real adjunct to the educational machinery of tlie country, something of 
that kind would liave to be done to relate the museum of a parlicular town to the 
industry by which the peop)le of that town got their living. 

CoLONia. Sir Henry Lyons, 1''.R.S. (Director and Secretary, Science Musenm) 
said the previous speaker had referred to museums representing their local industries. 
Though there w'ei'e not a very large number of those, it was an aim which it was to be 
hoped wx)uld be largtdy extended. 'J'herc was no doubt of the interest of the public- 
in industrial and technical exlribits. At the Science Museum there was a senes of 
such exliibits as those to which Mr. Barnes liad referred, and he could assure Mr. 
Barnes tliat it was a very remarkable thing to see the w’ay people from tlie North 
of England, who had come to London to see a cup tie, for instance, streamed into thtr 
galleries containing machinery and aj)pliances witb which they were familiar in 
tljeir work, and inspected them w'ith the greatest possible interest. That went 
to prove that those people would be glad to have a further development in 
that direction in their own local museums. That {>art of museum worl; 
w'as especially aiiected by what the lecturer had said on the educcitionai side of tin* 
subject. Lew' things in technical museums were in th(‘ least attractive in themselves 
and consequently until the pulalic Avas led to take an interest in them — tliat wiis to 
say, until they had some small knowledge of them — they would not really appreciates 
wliat they were there for. In museums of that class, as in any other, it was essential 
that information, carefully edited, should i)e placed within ready reach of all visitors. 
He only wi.shed tliat the public, when they did visit museums, wRiuld be more 
critical, and would draw attention to things which either they found unsuitable or 
insulhciently attractive to them. It w-as not difficult to juclc up a good deal of 
information by watching the public on a crowded day and to see wliere they stepped 
and looked at tilings, and where they did not. Wliere they did not stop at the 
right objects, there wxis usually something wrong in that particular place with the 
curator’s arrangement, which could probably be modified, and modified etfectively. 

Mr, (I. E. Diblky (East Gate House Mu.seuin, Rochester) asked if there were any 
statistics available in connection with the opening of museums in the evening for 
wRirking people. It would also be very valuable if the lecturer could insert in his 
report a recommendation that municipal authorities should be advised to appoint 
really suitable persons to serve on their museum committees. 

Professor Graham Wallas said he had only one suggestion to make, and 
that was with regard to the use of reproductions as part of a series of (Exhibits 
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Many miiseunis had a single authentic coin which, if it was placed in a series of 
electrotype reproductions, would be of the greatest possible value. The same 
applied to stone implements. A single stone implement was of very little interest, 
but if it was placed in a series of exact reproductions showing prior and successive 
periods of the evolution of those instruments, it would be extremely valuable. 

Dr. Francis A. Ji\THER, F.R.S. (Late Keeper, Department of Geology, British 
Museum) said the author had brought rather an indictment against provincial 
iiuiseums, and those who managed them and those who visited them. He admitted 
numerous exceptions. When it was considered how that state of things was to be 
altcyred it was found that there was a vicious circle. Tn the end the lecturer had 
said it was the fault of the public. Why did not the public take an interest in 
museums ? Ikx.ause tlu'y w^ere not interesting. Why not ? It was not the fault 
of the curators. 'Fhere were many such men and women who did their utmost to 
inake their museums intere'sting. It was the fault of the committees. The com- 
mittees were individually excellent people, but they did not get enough money. 
Why not ? Because the public did not want to pay the money. Why not ? 
So the wliole thing went round and round in a vicious circle. What was to be 
done to get out of the difficulty ? Everyone had hopes that the Carnegie Trustees 
would do something to break that circle. Sir J'rederick Kenyon had made some 
valuable suggestions how that could be effected. Personally, he merely wanted to 
(unphasise tlic fact that there really were a great many museum people in this 
country wlio did their utmost to make their inu.seums interesting. P'oreign 
provincial museums miglit, as Mr. Maclagan had said, bc^ richer in material, 
c.'specially of art, than corresponding museums in this country, but in respect to 
the educational use made of it the musems in the ordinary small provincial towns of 
the C'ontinent were not anywhere near the same level as those in English provincial 
towns. Tliere was not a single museum in France, for instance, wdiich vviis doing 
an3dhing like many English provincial museums in the wa\^ of instructing the public 
and of making the exhibits interesting to the public. Most of the museums abroad 
were excellent institutions for the specialist but did nothing for the gentjral public. 
He? urged school teachers to make more use of the museums, and, after a history- 
lesson, to take their pupils to .see the particular specimens of the period of history 
<lealt with. I^'or instance, if the pupils had been reading about Queen Elizabeth, it 
would add greatly to the value txHh of the' les.son and of the exhibits in the museum 
jf the teacher took them to have a look at the things in the museum w-hich had some 
connection with the Elizabethan period. M’ith regard to the Scandinavian open air 
museums to which the lecturer had referred, a Swaxii.sh friend of Iris had remarked 
to him, '* Wliat is the good of having an open air mu.seum in England ? England 
IS already an open air museum. You have got these old houses ev erywhere. Do 
not l)ring every thing together into one gn'at mu.seum. The objects are of greater 
interest wJien pre.served in or near the places to wliich tliey belong.’' 

Miss Marian Fros'i (Curator, W'orthing Museum) said she happened to be curator 
ol a small museum and of a library as well, and she would like to say' that she thought 
tlie reason why libraries in this country were so much better run than the smaller 
museums was largely because of the assistance which the Carnegie Trust had given 
to rural library schemes, and also because of the fact that in earlier day's Carnegie 
had given so much money for library buildings. There were many' curators who 
would liave their museums in very much better order if they' had a little more 
Jiioney and room. With regard to the point of unsuitable objects in museums, 
in a small place it was extremely' difficult to refuse unsuital)le gifts as it might mean 
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the loss of a subsequent suitable gift. All curators of museums would like to follow 
the example of the beautiful museums in Copenhagen, where one picture or one 
bronze was pnit in a single room, but unfortunately they had not the space, and 
therefore had to crowd the objects together. As she had said, if curators had more 
money and more room, they could certainly make their museums very much better, 

Siu Atul Chatterjek, K.C.l.I'-. (High Commissioner for India) said he had come 
10 the lecture knowhig very little about museums, but he had learned a very great 
deal during the course of the evening, not only from the lecture itself but from the 
most instructive remarks of the very distinguished speakers. From the point of 
view of a person who went round museums without knowing anything about the 
subjects displayed, he would like to say how much he had appreciated the lecturer’s 
suggestion regarding labels. He had often seen things which he had not understood 
and about which he wished to know something, but in many cases there had been 
no useful labels attached to those objects for the instruction of ignorant persons 
like himself. That was a. point which he thought should be attended to by all 
curators of museums. Another point which had struck him was the fact that no 
reference had been made to any museum which educated the people of this country 
in regard to the resources and the various details connected with the British Empire 
There was, of course, tiie Imperial Institute, but all knew how deficient that was 
in many respects, and the present management under Sir William Furze were 
making most strenuous efforts to improve the condition of that institution ; never- 
theless he could not help thinking that it would be a very useful thing if local 
museums all over the country gave more attention to displaying, for the benefit 
of the local public, facts and objects connected with the life and conditions of the 
different parts of the British Empire. That would be a most desirable thing, not 
only from the point of view of the British public, but also from the point of view of 
the inhabitants of the various parts of the Empire. 

Mr. C. J. fj-'ox/lkes, O.B.E. (Curator of the Towc'r Armouries) said that the 
lecturer’s suggestion that museums should help each other by handing over certain 
specimens which were not of particular value to them, was one in which he was 
particularly interested. He was engaged in an endeavour to sort out various 
military exhibits in sev’^eral museums under (iovernment control some of which 
were absolutely unknown to the public, though they were of extraordinary interest 
from the historical point of view. He hoped that wlien tliese re-arrangements 
had been carried into effect the several mili ary museums under Government control 
would be of more use to tlie student and more interesting to the general public. 
He, too, desired to emphasise the importance of labels. His experience was that 
the public would pass an unlabelled exhibit but ivoiild at once stop and examine a 
labelled exhibit. If in addition to the label a photograph of the exhibit in use, 
and perhaps a map of the locality in which it was used, were appended, there was 
no doubt about the vi.sitor’s attention being arrested. One very important point 
was to see that the attachment of the label was perfect. Very often a label came 
off, and the attendant picked it up and affixed it to the nearest object which had 
no label, with some resultant confusion ! He desired to put in a word for tlie 
public, because he was perfectly certain that, if objects were shown in a right 
and attractive way, the public would be quite ready to appreciate museums. 

Mr. Hargreaves Wilkinson (Public Library and Museum, Rawtenstall) 
thanked the lecturer for many of the hints he had given. As a member of the 
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Lancashire and Cl^hire Federation he could speak most highly of what the dis- 
tribution of duplicates had done in Lancashire and Cheshire. 

The Lecturer, in reply, said there had been little said in the way of criticism. 
He had been hoping that some of his suggestions would have been adversely 
criticised, but the audience on the whole seemed to have agreed with what he had 
said. He believed very much indeed that there was a real need for the evening 
opening of museums, but it had been the unfortunate experience of some places 
where museums and other institutions had been opened in the evenings that they 
had not been used by the j)ublic as much as had been expected. He also agreed 
that it was extremely important that museum committees should co-opt persons 
who had special interest in museum work. Professor Graham Wallas had 
suggested the use of reproductions. The use of reproductions was coming in more 
and more, and they were extraordinarily useful and serviceable in filling gaps and 
making the authentic objects far more interesting. With regard to Dr. Bather's 
friend's statement about the undesirability of moving houses from their natural 
surroundings and putting them into an open air museum, unfortunately the choice 
was between saving them for an open air museum or letting them be destroyed 
altogether. A great number of such houst^s had already been destroyed and 
a great number more were in the process of destruction. Sir Atul Chatterjee had 
drawn attention to the lack of a properly equipped Imperial Museum. There 
was nothing in this country to compare with the Colonicil Institute at Amsterdam, 
where the whole of the products of the Dutch Colonies were exhibited in a mo.st 
attractive building, which contained lecture rooms where colonial languages were 
taught, and to which anybody could go. He apologised for lack of constructive 
suggestions. His point generally was to urge that the museums and the public 
should get together, make a beginning, and lay down lines on which future progress 
I'ould be made. 

A vote of thanks to the lectunu- having been carried unanimously the meeting 
fer min cited. 


OIUTUAKY. 


H.H. Pkincic John II of Lu-:c:}itknsti;]n. The death, on February iith, ol 
John II, reigning Prince of Liechtenstein, in his 89th year, at h^ldsberg Castle, 
f)ring.s to a close the longest reign, if we exclude periods of minority, of modern 
Kuropean history. The late Prince, who succeeded to the throne on November 
r2th, 1858, in his iqth year, belonged to an ancient family of the Austrian nobility 
and was the tenth of his line to rule in the small Alpine State of Liechtenstein, 
which was purchased, in tw'o instalments, bj^ Prince John Adam of Liechtenstein 
in 1699 and 1712. The territory had previously consisted of two fiefs of the Holy 
Roman Empire, the Lordship of Schellenberg and the County of Vaduz, which 
for several centuries were held by the Counts of Montfort. 

In 1858, when the late Prince succeeded his father, Aloysius I, the Principality 
was a member of the German Confederation, and was obliged, under the constitu- 
tion of the Confederation, to maintain a military contingent in proportion to 
its population. In 1866, on the outbreak of war between Austria and Prussia, 
the Prince naturally took the Austrian side, and was a signatory to the treaty of 
Peace which brought the disastrous campaign to a close. The German Confedera- 
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tion having been dissolved, as a result of the war, the Prince of Liechtenstein 
abolished military service and entered into a customs, monetstry and postal unioti 
with Austria, which continued until the fall of the Austro-Hungarian Empire. 
The reigning Prince of Liechtenstein, however, was so strongly entrenched in the 
affection of his subjects, that the only change brought about by the Great War 
was the substitution of a Swiss for an Austrian customs and monetary union. 
Tills arrangement did not affect the sovereign status of the Prince, who continued 
as before, to issue his own stamps and coins. The late IMnce, who was well known 
for his patronage of the Arts, adorned his Principality with a number of fine public 
buildings, w'hile he made of the gallery of the Liechtenstein Simnner Palace in 
Vienna one of tin? finest private collections of pictures in Kurope\ He had been 
a Life Fellow of the Royal Society of Arts since 1892. 


CORRESPONDENCE. 

THOMAS GRAY MEMORIAL TRUST. 

In the Jouvnal dated J'ebniary 8th I am interested to note a paragraph headed 
" 'riiomas Gray Memorial Trust — Prizes for the improvement and encouragement 
of Navigation " ; and that the Society has been appointed residuary legatee for 
the purpose of founding the mcmiorial. 

Those who came in contact with the late Mr. 1 'liomas Gray, C.B., in his official 
capacity as Assistant Secretary to the Ik^arcl of Trade have a keen recollection of 
his ability with siiipping matters, more especially on the c[uestion of lights and 
signals for tlie prevamtion of collisions at sea. The writer was at that time-- 
sorne thirty-live years ago ---actively engaged in assisting to codify the various 
signals for fishing vessels. About that time the* <{uestion of steam trawlers and 
their various lights and signals had to be dealt with, as, under the heading of 

Steamships," they were a new institution. The lights for lishing vessels became 
very perplexing when fisliing operations were being carried on. A special light 
was suggested for the use of steam trawlers when towing tlieir gear, and Mr. Gray 
obtained an Grder in Council which raa.de this light an official light for steam 
trawlers when towing their gear ; this has been adopted by all nations*. It is 
known as the Triplex Lantern, and is carried at the masthead when the trawler 
is at work. The settlement of this difficulty had lieen troubling the authorities for 
some considerable time, and Mi*. Thomas Ciray was credited with the solving of 
this difficult problem. 

G. L. Alward. 

APPIJ CATIONS OF ELECTRICITY TO MEDICAL PRACTICE. 

Mr. G. G. Flake in his very interesting lecture on the Applications ol Electricity 
to Medical Practice, published in the Journal on January i8th, omitted mention 
the name of the late Dr. W. Deane Butcher, Editor of the Archives of the Rontgen 
Ray, as a pioneer of the Therapeutic Application of X-Rays. 

From the year 1901 he treated patients in the London Hospital foi Skin Diseases, 
in Fitzroy Sqiuire, as an electro- therapeutist, and in 1905 installed the X-ray 
apparatus by means of which he succe.ssfully treated many cases of lupus, iiafnms, 
etc., until the year 191..], 


A. DEANE BUTCHER, F.H.S. A. 



393 


Feb. 2^,1929 JOURNAL OF THE ROYAL SOGIETY OF ARTS. 

EXHIBITION OF APPLIED ART. 

Exhibition of Handmadi: E'abrtcs and Pots, Maiisani Gallery, Tottcnliani 
C ourt Road, — The greater part of the fabrics on view at this sliow are hand spun 
as well as hand woven. We arc confronted wdth an important movement towards 
the humanisation of industr>^ Certainly, the crafts cannot hope to iccoxer all 
the ground lost to the machines, but in a prosperous nation in future we may 
expect a vastly greater proportion of individual goods to l:)e made and sold. 

The first exhibit that one notices on coming into the gallery is the work of the 
Skye Weavers, formerly of the Island of Harris. Tht‘ solidity of the technique 
here is the main attraction ; but the skill and regularity of the simple wo\en 
patterns must not Ix^ overlooked. Much is made, throughout the show, of the 
intrinsic beauty of tlx* threads and yarns used. Some of the German as well as 
the British craftsmen have left their rugs and other items undyed ; tlie grt'y 
sheep piroduces a wool of line colour, and in one case the Idack sheep [)iovt‘s no 
less inky as to his coat than he is imagined to be in tht* nursery, 'the most 
interesting German rug is by Miss Ella Lettrc', of Dresden. 

There is no doubt that Miss Enid Marx succeeds in imparting a most artistic 
toiicli to her work, which stood out from a very high average of exhibits at the 
recent Arts and (.'rafts Exhibition at Puirlington House. Miss Marx si!gg(‘sts 
wood engraving in some of her patterns, wliich are none th(‘ less apfiroja iate as 
decorations for curtains or skirts. She sometimes uses the discliarge method ol 
dyeing with excelkait elfect : the material is tirst dytxl all o\ er and then tre ated 
by snbtracTion, not addition. 

Visitors should compare the more colourful work of Mrs. Kemnington with 
the monochromes of Miss Marx. Brighter again are the .Vssam silks of Miss IGtty 
I loncaster : tlu'se are hardier and coarser than our western silks, 'i'he designs 
of Mrs. Pairdei', thenrselves novel and attractixe, would not l>e nnsiiitable for 
wallpaper ; in fact. Mrs. Burdor is preparing sonx' w allpape r patterns, w hieli ar<^ 
to l>e printed l)y the ('urwen Pre ss. 

Miss Barron and Miss Larclier are now w tdl kiu)w n for the' work thev liae e elonu 
in co-operation. Among thear exhibits is a tine design on muslin I ackeei with 
linen. In genenal one* is likely to be impresseel by the success of the more* 
geometrical patterns. I’lie mexiern genius see'ins to lie here : yet how* dissimilar 
th(‘se Topetitions can f)e is ejuickly appre‘ciated if one compares a iS'asli design 
wath, say, the Hungarian laig displayed in the outer gallery. I'here are 
reminiscences in this of tlie Orient and the South ; no such associations cling 
to the best ICngh.sh work, in which a small unitary pattern is multiplied. 

Somehow*, aithoiigh it is true that pots may hav't^ the appeal of shayie in addition 
to attractive texture and pattern, the ceramic part of the exhibition is less fascinat- 
ing than the textile. Mr. Alfred Hoy-ikins deserves credit for his revival of salt- 
glaze stonework, but more on utilitarian than esthetic grounds. His least faiicifid 
work is the best ; lx? shows a very sirnyde and admirable flower-pot. as well as a 
t(X) ambitions though higlily skilful yase. with some such personage as Father 
Thames in relief. 

A curiously regular level of go(xl work is key>t l>v Miss Braden and Miss Pleydell- 
Ikauverie. It shows real aesthetic sensibility, and is seldom very strildng ; its 
merits grow on one. Michael Cardew has nnnle a speciality of galena gla/e, and 
has coniy:>romised not witliont dignity betwaam the beautiful and the useful. 

P Ik 
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MUTINOS OF OTHKR SOCaETIBS 
DURING THE BNSUINO WERE. 

Monday, February 25. .Electrical Engineers, Institution 
of, at Armstrong College, Newcastle-on-Tyne. 7 p.m, 
Mr. K. W. Gregory, “ Electric Supply to the Rural 
Districts of England." 

University of London, at King’s College, Strand, W,C. 

3.30 p.m. Mr. H. Wickham Steed, “The War and 
i^emocracy in Central Euro; e." (Lecture I). 

At the Ix)ndou School of Economics, Houghton Street, 
W.C. 5 p.m. Mr. Paul Vacher, “ Present Aspects of 
French Politics.” (Lecture 11 ). 

At the Royal School of Mines, South Kensington, 
S.W, 5.30 P.m. Dr, W. R, G. Atkins, “ The Photo- 
electric and Photo-chemical Measurement of Light, 
with Bioloj-ical Am lications.” ^Lecture I). 

.At University College, Gower Street, W.C. 2 p.m. 
Prof. Dr. J. G. Robertson, “The Romantic Age in 
Germany.” 

5.30 p.m, Mr. James Bonar, “Demography in the 
17th and 18th Centuries.” (Lecture III). 

5.30 p.m. Prof. Dr. R, W. Chambers, “Sources of 
.Anglo-Sa>von Fiistory.” (Lecture Vll). 

Tuesday, February 26. .Antbrojrological Institute, 52, 
Upper Bedford Place, W.C. 8.30 p.m, Mr. J. B. 
Charlesworth, “ The Topoke of the Congo.” 

Klectiical Engineers, Institution of, at the Hotel 
Metro ole, Leeds, 7 p.m. Mr. R. A. Chattock, “ The 
Modern U se of Pulverized Fuel in Power Stations.” 

At tlie College, Loughliorough. O.45 p.m. Mr. J. 
H. R. NLxoii, “ Motor Converters.” 

Philosophical Studies, British Institute of, at the Royal 
.Societv of Arts, .Adel hi, W.C. 8,15 p.m. Mr. R. G. 
Collingwood, “ Form and Content in Art.” 

Ko>'al Institution, 21, Albemarle Street, W. 5.15 p.m. 
ITof, J. S. Huxley, “ Evolution and the Problem of 
Species.” (Lecture V). 

University of London, at the lustitutioii of Electrical 
Engiiieers, Savoy Place, \ ictoria Embankment, W.C. 

5.30 !MTi. Mr. Luigi Emanucli, “ Hi,,h Tension 
Cables.” (Lecture 111 ). 

At King’s College, Strand, W.C. 5,30 p.m. Dr. R, 
W. Seton-Watson, “ The Eastern Question,” (Lecture 
Vll). 

3.30 p.m. Mr, 1. . B, Unwin, ” The Application of 
Direct Motors to Heavy Traction.” (Lecture III). 

At the Royal School of Mines, South Ken.sin»ton, 
S.W’, 5,30 ' .m. Dr. W, K. G. Atkins, “The Photo- 

electric and Photo-chcmical measurement of Light, 
with I.U0I0 ical .Am lications.” (Lecture 11 ). 

.At University Ctillepe, Gower Street, W.C. 5.30 p.m. 
Lecture on “ J'hc Current Work of the Biometric and 
Eugenics Laboratories.” {Lc(;lur(; V), 

H'EnNFSDAY, FFBCtTAKY 27- . Acroiiautical Society, at the 
FuicirietTS’ ( lub, Manchester. 7 p.m. Mr. Ti. Kerr 
ThtJiaas, “ ikjme Investicalions into the I’erfonnance 
of 'Lubular Radiators for Motor V’ehiclcs.” 

British Academ\’, at the Ci\il Service Commission 
Building, Burlington Gardens, W. 5 p.m. Prof. 
Nicho) Smith, “ Warton’s History of English I’oetry.” 
Civil lint ineers, Institution of. Great Georte Street, 
S,W. 6.30 ’ .m. Mr. E. C. Pound, “ Pile Driving 
Formulas and Methods of Cast-in-Situ Concrete Piling, 
with srHicial reference to the ‘ Vibro’ Concrete Piling 
System.” 

Electrical Engineers, Institution of, at the Midland 
Institute, Birmingham. 7 p.m. Joint Meeting with 
Midland Centres of the Institutions of Civil and 
Mechanical Engineers. 

United .Service Institution, Whitehall, S.W, 3 p.m. 
Colonel D. C. Cameron, “ The Problems of Supplying 
Mechanised Forces in the Field." 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. “ The Social Background of English 
History.” (Lecture VII). Mr, Bernard Rackham, 
“ English Glass and Pottery.” 

5.30 p.m. Prince D, Svvatopolk Mirsky, “ Contem- 
porary Russian Literature, 1917-1928.” (Lecture 

At the London School of Economics, Houghton 
Street, W.C. 6 p.m. Mr. J. Traill Stevenson, 
Demonstration of the Recordaphone. 

At the Royal School of Mines, ^utb Kensington, 
S.W. 5.30 p.m. Dr. W, R. G. Atkins, “ The Photo- 
el^tric and Photo-chemical Measurement of Light, 
with Biologdcal Aonlications.” (Lecture III). 

At University College, Gower Street, W.C. 3 r.m. 
Signor Camilio Pellizzi, “ La Llrica del Paraduo,” 
(Lecture VIE 


5.30 p.m. Mr. A. M. Wijk, “ Three Swediah'Noveliila : 
Fredrika Bremer, Almquist and Ryabcrg.” (Lectmte 
IL 

Thursday, Fbruary 28. .Aeronautical Society, at the 
Royal Society of Arts, Adelphi, W.C. 6.30 p.m. Mr. 

R. A. Frazer, “ The Flutter of Aeroplane Wings.” 
Antiquaries, Society of, Burlington House, W, 8.30 PM> 
Carpenters, Worshipful Company of, Carpentenr Hatt, 

Throgmorton Avenue, E.C. 8 r.m. Mr. E. Guy 
Dawber, “ The Engli^ Countryside and Cottaget—- 
Old and New.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 
Mr. l 1 . B, Atkinson, “How Electricity Does Things.” 
(Faraday Lecture). 

Linnean Society, Burlington House, W . 5 p.m. 

L.C.C., The Gefirye Museum, Kingsland Road, E. 

7.30 p.m. Mr. Fred Skull, “ Collecting Unusual 

5 lecimens of Old Furniture.” 

Mechanical Engineers, Institution of, at University 
College, Nottingham. 6.30 p.m. Mr. H. E. Yerbury, 
“ Corrosion of Metals and its Prevention.” 

At the Engineers’ Club, Manchester. 7.1^ p.m. 
Mr. J. S. G. Primrose, “ Micro-Examination of 
Failures.” 

Metals, Institute of, at the Engineers’ Club, Birmingham. 
7 p.m, Mr. W. A. Benton, “ Metallurgy and the 
Evolution of the Balance,” 

Royal institution, 21, Albemarle Street, W. 5.J5 p.m. 
Prof. .A. O. Rankine, “ Physics in Relation to Oil 
Finding.” (Lecture II). 

University of London, at Bedford College for Women, 
Regents Park, N.VV. 5,15 p.m, Mr. A. E. Henderson, 
“ Byzantine Architecture.” 

At King’s College, Strand, W.C. 5.30 p.m. 
“ Czechoslovakia.” (Lecture Vll), Mr. Paul Selver, 
“ Modem Currents in Literature.” 

(King’s College), at 40, 'lorrinj: ton Square, W.C. 

5.30 I'.m. Dr. Julian Krzyzanowski, “ Renaissance 
Poland.” (Lecture VI). 

At Universitv College, Gower Street, W.C. 5 p.m. 
Dr. R. J. Ludford, “ Cytology in Relation to Physio- 
logical ITocesses.” (Lecture Vl). 

5.15 r.m. Prof. J. E. G. dc Montmorency, “The 
Principles of Law : A t^ourse for La>mcn,” (Lecture 

H). 

5.30 r.m. Prof, Dr. Etlmund G. Gardner, “ Lancelot 
and the Holy Grail.” 

Friday, March 1.. Chemical Industry, Society of, at 
Milton Hall, Maiichcsfer. 7.-^) r.m. Dr. T. P, 
Hilditch, “ Recent Advances in our Knowledge of 
the Structure of the more C ommon Fats.” 

Electrical Engineers, Institution of, .Savoy Place^ W.C. 
7 p.m. Mr. W. Lawson, “ The Rotor Bearings of 
Electricity Meters.” 

Geok>i:ists’ Association, at University College, Gowei 
Street, W.C. 7.30 r>.m. (i) Mr. S. E. Hollingworth, 
“ The. Evolution of the Eden Drainage in the South 
and West.” (2) Mr . M. Chatterjee, “ The Accessory 
Minerals in the Bodmin Moor Graniie.” 

Junior Engineers, Institution of, 39, Victoria Street, 

S. W. 7.30 o.m. Mr. I., S. Atkinson, “ Notes on the 
Control of Electric Idfts.” 

North-East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Newcastle-ori-Tyne, 

6 p.m. Sir Jose h Isherwood, “Do the Rules of 
Classification Societies tend to Im- rove Shipbuilding 
and Engineering in this Country ?” 

Philological Society, at University College, Gower Street, 
W.C. 5.30 p.m. Prof. Sir Israel Gollancz, “ Problems 
in the Alliterative Poems.” 

Roval Institution, 21, Albemarle Street, W. 9 p.m. 

Sir Robert Robertson, “ Infra-Red S’ ectra.” 
University- of London, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 

5.30 p.m. Mr. Luigi Eraanueli, “ Fii* h Tension 
Cables.” (Lecture IV). 

At King’s College, Strand, W.C. 5.30 p.m. Dr. 
Otakar Odlozilik, “ The Bohemian Reformation,” 

At University College, Gower Street, W.C. 5 p.m. 
Mr. C. F. A. Pantin, “ Comparative Physiology.” 
(Lecture VII). 

5.30 p.m. Dr. J. Howard Jones, “ Hygiene of the 
Mercantile Marine.” (Lecture II). 

Saturday, March 2 . . L.C.C,, The Homiman Museum, 
Forest Hill, S.E. 3,30 p.m. Prof. J. R. Ainsworth 
Davis, “ English Food, Past and Present.” 

R(^al Institution, 21, Albemarle Street, W. 3 p.m. 
Sir Ernest Rutherford, “ Molecular Motions in Rarefied 
Gases,” 
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NOTICES. 

NEXT WEEK. 

Monday’, March 4th, at <S p.m. (Shaw Lecture.) Sir Thomas Mokkison 
Li:<,(;k, M.I)., late Senior Medical Inspector of Factories. “Thirty 

Years’ Experience of Industrial Maladies (1898-1927).” (Lecture 111 .) 

Wkdnksdav, March 6th, at 8 p.in. (Ordinary Meeting.) Tom Pur\ is, 
‘ ('ommercial Art.” Mr. Percy V. Bradshaw will preside. 

Imhday, M.\R( II 8th, at 4.30 p.in. (Indian Section.) W. Moreland, 
( S.].. (M.E.. formerly Director of Land Records and Agriculture, United 
Provinces, ” The Indian Peasant in History : an Introduction to th(‘ 
f.inlithgow ReiK)rt.” Sir Edward I). Ma( la(;an. K.C.S.L, K.C.LE., will 
preside. 

Tea will be served in the librar\’ before th(' meeting from 4 o’clock. 


SHAW LECTURES. 

Monday, Eehrcary i8th. 1929. Sir Thom.\s Morrison Leggk, C.B.E., 
M l)., late Senior Medical Inspector of Factories, delivered the first of his 
< <*urse of three lectures entitled, “ Thirtx' ’^’ears’ Experience of Industrial 
M ; 1 1 adies ( 1 8()8- 1 927). ” 

1 lu* lectures will be pul)lished in tlie Jnurnal during the smniner rece.^s. 


TWELFTH ORDINARY MEETING. 

Wednesday, h'EBRUAKV 20th. 1929. Professor Henry E. Armstronc;, 
LL.D., Ph.D., F.R.S., in the Chair. 

A paper on “ The History of the Development of Fast Dyeing and Dyes ” 
was read by Mr. James Morton, Chairman of Morton Sundour Fabrics. 
Ctd., and Scottish Dyes, Ltd. The paper and discussion will be published 
in the Journal on April T2th. 
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DOMINIONS AND COLONIES SECTION. 

Tuesday, February 26th, 1929. Sir William J. Larke, K.B.E., Director,. 
National Federation of Iron and Steel Manufacturers, in the Chair. 

A paper entitled '' The South African Iron and Steel Industry : its Develop- 
ment and Possibilities was read by Dr. H. J. van dek Byl, Chairman, South 
African Iron and Steel Corporation, Ltd. 

The paper and discussion will be published in the Journal on April I9tii. 


PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

F K 1 1 ) A D I :r e m b k 141 h , 1928. 

Dr. Arthur William Hill, C.M.G., Sc.D., F.R.S., F.L.S., in the Chair. 


rHE Chairman said it was unnecessary to make any formal introduction oi 
Lord Olivier, as his record of work in the Colonies of British Honduras, Jamaica, 
and in tJie Uolonial Office, and the Ministry of Agriculture was so well known, and 
it would be agreed; that he knew a good deal about the idiosyncrasies am! 
mentality of agriculturists, both black and white. He had happened to look ;»l 
" Who's Who,” as Chairmen generally did, for some inspiration when taking 
the chair for a distinguished lecturer, and he noticed that Lord Olivier's recre- 
ations were put down as *‘the normal forms of loafing and dilettantism." He could 
not refrain from quoting that because this seemed to be very largely the attitude 
of the unsophisticated negro towards agriculture. If that were so, he felt that 
one of the reasons Lord Olivier was giving his paper tha t night w as to show that there 
were ways and means of remedying that defect ! 

The following paper was then read - 

THE IMPROVEMENT OF NEGRO AGRICULTURE. 

By the Right Hon. Lord Olivier, P.C,, K.C.M.G., C.B., LL.D. 

Agriculture is the paramount industry of our tropical and sub-tropical 
colonies. Englishmen are now attempting in Africa what they undertook in 
the 17th century in the West Indies, namely, as planters and farmers, to 
establish communities maintaining a European civilisation upon a basis of negro 
labour. In the West Indies the labour was that of kidnapped slaves. We now 
repudiate slavery and, theoretically and professedly, at any rate, forced or 
constrained labour. Can a stably prosperous agricultural State be built up 
by white men in a community where the labouring population are free native 
Africans ? The history of Jamaica yields instructive material for guidance. 
Jamaica (population 920,000) is the largest agricultural community in tlie 
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British West Indies. Its civilisation is European, though of its inhabitants not 
one in sixty is white. Recent developments in West Africa are also, no doubt, 
significant. The prosperity of West African agriculture has advanced remark- 
ably on much the same lines as those which have been found most advantageous 
among Jamaica negroes. And social improvements accompany the economic. 
But pioneers of white colonisation in East and South East Africa disclaim that 
West African developments can have any relevance to East African* problems, 
which are those of what is spoken of as a ‘‘ white man’s country/’ although the 
people to whom it looks for its manual labour are black. It might correspond- 
ingly be propounded that the economic and social history of Jamaica has also 
been so different from that of East Africa that no lessons can be learnt from the 
one by the other. I propose to attempt to indicate that in important essentials 
this is not the case, but that the conditions are impressively parallel. 

European agriculture is a highly developed art, greatly superior in its total 
efficiency to that of African negroid communities. It is superior in its primary 
dealing with the soil, in regard to access, fencing, drainage and tillage, for which 
it is far better equipped with tools and machinery. It has evolved the art of 
manuring, both by combining cattle-keeping with tillage and by the application 
of chemistry. To its earlier machinery for ploughing, cleaning, drilling, 
harvesting, threshing, it has more recently added mechanical traction and 
transport. Most European tropical planting has involved the conjunction 
with husbandry of manufacturing processes, again requiring machinery and the 
developed techniques of Europe. Formerly every sugar estate was also a 
factory, progres.sively demanding improved engineering and chemistry. The 
same was true of coffee, tea, tobacco, fibres and other staples ; the marketable 
value of which depends upon factory processes, in almost all cases best carried 
on in large establishments, the capitalisation of which is impossible for peasant 
or native cultivators. There is now, indeed, a rapidly growing tendency to 
divorce manufacture from cultivation. The planters' work tends to specialise 
on pure farming, the manufacturing to be transferred to central factories, either 
independently capitalised or co-operatively owned and managed on behalf of 
the planters. An elaborate productive system of this character, which greatly 
increases the yield of agricultural values in proportion to the physical labour 
directly employed in the field, can only be introduced and established by 
representatives of the civilisation which has evolved modern methods of industry. 
Yet the actual work on the soil which grows the community’s food and the raw 
materials destined for manufacture must, it is recognised, remain non-European. 
Can the labour of native Africans be made stably efficient in their share of this 
exotic and complex method of wealth production ? Englishmen are familiar 
with, and naturally have confidence in, our English system of capitalist farmers 
hiring and directing wage-labourers. They inevitably start by assuming that 

* The best account, known to the writer, of East African Native Agriculture is the 
chapter by H. L. Shantz, of the U.S. Department of Agriculture, in the Report of the 
Phelps Stokes Trust Commission on African Education. Smith A Sons, 1924 
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an efficient agriculture must needs be so conducted, and that the establishment 
of such a system is the best thing European civilisation can offer the African, 
who will find it to his advantage to earn his living by regular work at wages. 
But that system has its roots in an agricultural, economic and social history 
which is peculiar to our own island. It does not predominate even so .short a 
distance away as the other side of either channel that bounds our shores. It 
has no kind of root, f)reparation or parallel in uncivilised Africa, where no 
industrial revolution has created a landless working class ; and it might appear 
at best somewhat sanguine to take it for granted that as a system of agriculture 
it is likely to prove the best in such a country, or even workable there. 

African native agriculture, speaking generally, is precisely tlie same in its 
main characteristics as the agriculture of free negroes is in Jamaica or was until 
local missionaries and the (Government began to pay attention to its improve- 
]nerit. The first operation of this characteristic African husbandry is to select 
uncleared land of suitable' aspect and chance of rainfall, to cut dowm the trees 
and undergrowth and burn them upon the land. This process makes clearings 
generally averaging al)Out an acre for each householder, rarely exceeding two. 
'Fhe soil of the forc'st is rich in hurnus-decayed leaf mould. The burning of the 
timber and brusliwood provides a supply of potash, and destroys the insect life 
and weeds in the surface soil. I'he ground is broken up, roots are grubbed and 
luirnt, and a gard('n of rich and fertile soil is provided. It is cultivated with 
the hoe, the cutlass or even more primitive tools, and food plants are sown and 
set. The East African C'ommissiori of 1924 referred in their Report rather 
regrctfiill}^ to the “ liiggledy-piggledy ” aspect of the native cultivation they 
.saw. Of coarse, the cultivation is higgledy-piggledy.’' It is made soon 
pur] )ose. 1 1 is plante( 1 for a rotation. The expert cultivator sets eacli particular 
plant or kind of seed where he or she knows it will thrive best and fit in most 
coiiveniently with tlu' general purpose. The selections and combinations are 
very varied. 01 tlic vegetal)les and food plants and fruit trees cultivated in 
.Afric a and tlu' Wc'st Indies some are indigenous ; in both inanv of the com- 
monest are exotic. There has been a remarkable diffusion of food plants 
betwec'n Asia, Africa cind America. \'ams of all sorts, sweet potatoes, gourds, 
beans and other legumes, spinach and salads, maize, millet, cassava, ground 
nuts, plantains, bananas, ochroes, akees, peppers, scallions, sugar-cane, coffee, 
tobacco, oranges, limes, tliese and other plants ada])ted to this kind of cul- 
tivation have been distributed in a ])rofuse variety all round the wc^rld acc'.ording 
to the character of the soils and climates. And traditional arts ot growing 
them have been developed, whether the particular operations are discliarged 
by women or men, or divided between them. 

What the West Indian negro calls ‘‘ bread- kind ' (tubers ])roducing starch 
foods), have to stand in some cases two years before they mature. Cassava 
stands three or longer. In between and round about the hills or ridges made 
for the tubers the quicker growing plants are put in and harvested successively 
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as they mature. Plantains and bananas may be set around the plot or here and 
there about it, so as not to shade the earlier crops too much. If the cultivator 
intends permanent occupation he will also plant coffee, kola, annatto or other 
shrubs to bring in food or money, when the vegetables have been reaped. But 
African agriculture of this type does not contemplate permanent occupation. 
Animal manure is not used, except by .some more advanced African tribes. 

This art of food cultivation is, for its purposes, highly efficient. On a well- 
chosen and well-handled plot th(‘ quantity of food produced is astonishing and 
the yield is continuous. In Jamaica especially, where the method has been 
intelligently developed and improved, good peasant cultivation of this mixed 
character yields annual values running frequently up to ^^40 an acre. But the 
method exhausts the land and the plot has to be shifted. A nomad habit is 
maintained in the population. Spent land must be abandoned to rest, as our 
own ancestors fallowed theirs before rotation husbandry was invented. But 
fallows in tropical countries cannot be pastured by cattle, because the acres are 
not continuous, and an open-field system cannot be [)ractised, whilst weeds and 
coarse vegetation spring u]) more quickly than any sort of grass that will feed 
stock. When the yield no longer repays the labour the plot is allowed to grow 
up in bush. After a period of years the new jungle is again cut down and 
tired ; the seeds of the weeds in the soil burnt up and the insect life destroyed. 
Cultivation is reinstated and proceeds as before. What the. African husband- 
man likes best is virgin woodland. The accumulated fertility repays the heavy 
labour of clearing. Tlie forest is ruined, to the grief of the lover of timber. 
After the land has been cleared once or more, it frequently happens that, by tht^ 
time the cultivators has done with it, (exposure to weathcT has caused a good deal 
of the soil to be washed away. This is one of the wasteful (‘ffects. The destruc- 
tion of the forest diminishes the capacity of the soil to retain moisture and f('ed 
the springs ; after repeated clearances the tropical rains wash out and carry 
away the humus, the soil becomes more and more barren, where it is shallow it 
is washed off bodily from tlie rock, or the hard raw subsoil is left expo.sed. Such 
‘ ruinate " fand is a frecjuent eye-sore both in Africa and wherever the negro 
has practised this traditional hu.sbandry. It is, in fact, a rational and efficient 
art of agriculture, so long as there is abundance of land to be used. To Euro- 
jx^ans, who have so long had no land to waste, who have long ceased their 
migrations and have had to devise a system of static husl)andry and renew 
their soil by manuring, native African agriculture is exasperating. 

This traditional agriculture was imported into the West Indies by negro 
slaves, and so far as negroes either free or by sufferance had access there to land 
tor their own purposes, this was the system they theie pursued. 

Jamaica in slavery- time had a well-developed system of arable and pastoral 
agriculture, carried on with an intelligence quite up to the standard of their 
times by English planters. In their generation they were as wise and as enter- 
prising as new British settlers in Africa are in our own. Their sugar estates 
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lay in the plains around the sliores of the island, or where suitable lands could 
be found in the valleys and uplands. They built and furnished fine homes and 
factories of good masonry suitable for their time, though too small for modem 
economy. 

The coffee estates were among the mountains, very largely on the white 
limestone formation which covers three-fifths of the island. These planters 
also were able and spirited. Beckford’s house at Fon thill in Jamaica has 
ruins as ambitious, proportionally, as those of his Wiltshire Folly. 

Large areas of the island remained in forest. These lands were private 
property, but only used by their owners for timber and fuel supply for the sugar 
works. Most estates had their mountain ‘ ’ for this purpose. In these 

mountains ” worn-out slaves, or freed negroes renting plots, were allowed to 
grow provisions. They f)ractised their traditional African agriculture in 
methods indistinguishable from those used in West Africa to this day. This 
agriculture was not so highly developed as is that of some agricultural tribes 
in East and Central Africa. The West African and his West Indian descendant 
werci not corn growers or field agriculturists. Nor had they cattle, and thougli 
Jamaica is so excellent a cattle country, cattle, whether for milk or manure, 
remained entirely unused by the negro squatters. Fortunately, most of the 
upland country has a porous chalky subsoil which retains moisture, and when 
land has been cleared for fuel or negro grounds, secondary forest and bush 
quickly reclothed it, which was not the case on the deeper and heavier soils. 

Jamaica was settled with the intention that it should be a " white man’s 
country.'' All the desirable land was granted out by the Crown in large 
“ patents " of 2,000 acres or more to English settlers. Laborious Dutchmen 
were imported from Surinam to start sugar planting, as Africander farmers were 
introduced into Kenya. The lands were patented on a nominal quit rent of 
.^d. an acre. The unalienated lands, not of large extent, were remote and 
inaccessible. There was practically no land left for negroes to own, nor was there 
ill early days any demand for it, for most of the negroes were slaves. 

After emancipation the sugar and coffee estates declined. In the uplands 
many went out of hand entirely or were carried on with the least possible labour, 
as cattle, pimento, and logwood “ pens.” The negro quarters on tlie old sugar 
estates were miserable hovels. Their .sites are marked to-day by the fruit 
trees that were planted about them ; but the negro's favourite foodstuffs 
yams and other bread kind,” could not be grown there. They needed wood- 
land soil and the African mode of culture. Some upland estates were bought 
by missionaries, chiefly Moravian. They built churches and schools arid- 
established villages of negro small-holders whom they helped in their agriculture 
and taught and encouraged to add to it, to grow coffee and other saleable crops 
and boil sugar for island markets. It was missionary effort of this kind that 
laid the foundations of improved negro peasant production and civilised life. 
On the estates which survived, the freed negroes remained very poor, very ill- 
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paid, very squalid and in no way progressive, at any rate so far as any influences 
of the estate system affected them. Partly, no doubt, owing to the traditions 
of slavery, estate work remained unimproving to them. Contact with it exer- 
cised no civilising or educational influence. The labourers were as lazy as they 
could be. No proprietor that could keep his estate going would sell land to 
negroes. The difficulty of obtaining plantation labour increased. In some of 
the smaller West Indian islands, where there was much unoccupied land, estates 
became more and more unworkable. The cultivation of sugar estates in 
Demerara, Trinidad and St. Lucia and parts of Jamaica was only maintained by 
importing indentured Indian labour. Some districts of Jamaica through 
special conditions managed to carry on without this, but the negroes there 
were poorest. 

The Royal Commi^^iioners who visited Jamaica in 1883 print a statement 
by the Rev. Josiah Cork, an Anglican clergyman, whose curacy began about 
the time of the abolition of slavery and who was one of tho.se who endeavoured, 
by the provision of land and advice, to improve the conditions of the ex-slaves 
and free cultivators. He recalls that immediately after emancipation higli 
rents were almost universally imposed by estate proprietors on the huts and 
provision grounds of the negroes upon their properties, and the wages of hired 
labour were rt*duced by one-half. The result was a hasty stamf)ede from the 
estates of multitudes of labourers to purchase small freeholds, for which, when 
they were to be had, high prices were asked. On freeholds thus acquired, 
generally outlying (for the stronger estates would not sell) and witli well- 
timbered lands, clearings were made for African agriculture, remote from the 
white men’s estates. 

It was to these out-lying lands that food growing was almost wholly trans- 
terred, for during the apprenticeship pta iod which followed slavery the labourers 
liad been for tlie most part confined to the land they liad cultivated on the 
estates moiintains, and had well-nigh exhausted it by 1838, when apprentice- 
ship ceased. Only those, however, who had some command of means could 
acquire freeholds ; the less provident, renting squatters or merely trespassers, 
had still to labour for hire and could only })artiaily raise their food, or left 
food-growing to their families, whilt* they worked for wages to earn money 
to buy land. Taxation w'as made heavy upon the small freeholders ; the 
smaller the freehold, the higher the rate of the tax. The natural result was a 
growing discontent, which only the great fertility of the newly-occupied lands 
for a while partly stifled. (It will be observed that these conditions were 
t‘ssentially similar to those now regarded as necessary for the development 
of " white men’s countries ” in Africa, namely, restriction and segregation of 
negro landowning, the levying of high rents and high hut taxes, and pressure 
on the men to work on estates, leaving the burden of food-growing 011 the 
lainily). Tlie apprenticeship .system, whicli failed, had been designed philan- 
thropically both to maintain the estates’ cultivatioj) and the civilisation of 
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the negroes by “ contact.*' The resulting discontent rendered necessary some 
reform of the fiscal system and the burden of taxation was in some measure 
transferred from direct to indirect duties, of customs and excise, which, so far 
as food was concerned, did not press heavily on the negroes, who grew most 
of their own. And this, Mr. Cork remarks, must have happened years 
earlier had not the quantity of outlying woodlands been so great, a high rent 
l)eing gladly paid for fresh food-growing lands, unaccompanied by the 
obnoxious direct projxjrty tax. As these lands became in many parts fully 
occupied, the natural result of wasteful culture ensued, the profit gradually 
came down, to and fell below the rent. The fertility of the available lands 
being exhausted, the negro cultivators, left without guidance towards the 
improvement of their cultivation, so as to make continuous cropping possible, 
looked desperately towards the large reserved estates of the white landowners, 
and their increasing distress conduced largely to the Jamaica Rebellion *’ 
of 1865. 

This process is now repeating itself in South Africa in those parts in which 
white hind monopoly has been established, and the improvement of native 
agriculture neglected. It will inevitably repeat itself in Rhodesia and 
Kenya, unless the policy of developing native agriculture and encouraging the 
production of crops that will yield the natives money is resolutely pursued. 
The essential superiority of estate cultivation and the European system of 
farming over the native African system of food-growing is that they are con- 
tinuous, and put back into the soil year by year what they take out. Hence, 
unquestionably, in the West Indies, the sugar industry with its large produc- 
tivity was of indispensable value, and so long as negro cultivation was left to 
take care of itself, the argument that the estates must be maintained, even 
at the cost of putting pressure upon the negroes to work on them, had some 
ostensible cogency. 

The Commissioners, ’ Mr. Cork wrote, " have only to examine for themselves 
to ascertain the fact that native food is far from being in abundance in the markets ; 
the growers generally travel far from their homes to grow it and carry it far to 
sell it, the country the while being wholly deforested to meet the demand for 
food growth. This growth ought to suffice to make imported food in flour and 
other vegetables, and drinkables too, luxuries only, and to be bought as such by 
sale of the cultivator's surplus." 

Forty to fifty years ago, then, the position in Jamaica was this. With a 
numerous and prolific population the larger sugar estates were being worked 
with imported labour ; many properties were being maintained with a minimum 
of labour as “ pens. ” Most of the island still was owned in large private estates 
thus handled, or in some cases rented to negroes cultivating in African fashion. 
In some districts where soil and climate were suitable and missionaries and 
education had done their work, there were many fairly prosperous and civilised 
'"small settlers,” intelligent black people of valuable character/ growing 
coffee and other saleable produce, keeping ponies, mules, asses and some small 
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stock, but in other respects pursuing a system of agpculture still primitive 
and inefficient. There was a good deal of broken country from which the 
owners had disappeared and on which there were squatters living in wretched 
hovels and cultivating unprofitably and wastefully. The industry of the 
renters on estates which let land was of similar character. The cultivation 
of labourers resident on estates was superficial and worthless. There were 
some remote Crown lands still in thick forest, similarly squatted and trespassed 
upon. The Government was constantly being solicited to sell new lands to 
negroes outside the already partially settled districts. They were not unreason- 
ably reluctant to do this, for fire stick cultivation had already destroyed 
much of the country, and operated to draw population further and further 
away from the centres of civilisation. Meanwhile the native food supply 
remained continually in danger of falling short. 

After the Jamaica Rebellion ” Crown Government replaced the elected 
assembly which had represented the white landowning and planting oligarchy. 
The new legislature consisted at first entirely of officials and Government 
nominees. Nine elected members were introduced in 1883, majority 
remaining official and nominated. In 1895 the elected membership was 
increased to fourteen, one for each parish. The elected members had the 
power to decide any question unless the Government declared its decision 
adversely to their vote to be of paramount public importance. The electoral 
<}ualificatioii, for either men or women, is now occupancy as owner or tenant 
of house or land paying in local or island taxes not less than los. a year. 
The constitution has thus been progressively rendered almost completely 
democratic and the majority of the electors are jxiasant proprietors. The 
present Lord Irwin and Mr. Ormsby-Gore, who visited Jamaica in 1923, 
reported that this constitution has worked very healthily for the island, and 
recommended its still further liberalisation. 

I recall this political history because it has done a good deal to influence 
tlie wholesome development of land policy and agricultural policy in the 
island during the last thirty years. Sir John Peter Grant, the first Crown 
Colony Governor, set up a “ Survey of Lands " Department. All lands of 
which the ownership and title were not at that time aj)parent were progres- 
sively classified, their histories and titles inquired into and surveys made, 
and in cases where the lands were unclaimed or in illegal adverse possession, 
possession taken on behalf of the Crown. Many properties all over the island 
were in the occupancy of squatters, and on very extensive tracts the Crown • 
quit rents had not been paid for years. Under succe.ssive laws the Government 
was made Trustee of all lands in the occupation of persons having no ostensible 
title. 

If legal owners appeared they could recover the lands upon payment of the 
expenses incurred by the Government, and arrears of quit rent, but after seven 
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years notice the Government had the power to sell. Many thousands df acres 
were thus recovered from squatters. Much land has been restored to its legal 
owners, much has been sold after the expiry of the seven years' trusteeship, the 
remainder is still in the hands of the Government, some of it rented to tenants or 
exploited by the Crown Lands Department by licenses for timber and firewood. 

Under the laws enabling the forfeit of lands for non-payment of quit rents the 
titles to more than a million acres have been investigated, the areas and boun- 
daries ascertained and the lands advertised as forfeitable. Of this about 
275,000 acres have been actually resumed by the Crown ; the quit rents on much 
of the rest have been paid, and much remains in process of forfeiture. 

By this process of resumption of title to lands originally granted out in large 
estates with a view to '' development," but left in neglect and withheld from 
legitimate use by the negroes, the Government was put in a position to deal with 
the land of the island in the interests of the whole community. The Governor 
who did most in this direction was the late Sir Henry Blake. Blake did two 
great things for Jamaica. Contrary to the prevailing view of the islands 
interests entcirtained by the planting community, he instituted an active policy 
of encouraging the creation of peasant properties on the recovered Crown Lands. 
And he founded the Royal Jamaica Agricultural Society. 

His scheme for the sale of Crown land to small .settlers was brought into 
operation in 1895. Not less than five acres nor more than fifty might be sold 
to any one person. The average price was £1 an acre. A deposit of one-fifth 
of the purchase money had to be made by the applicant, after wliich the land 
was surveyed and the applicant put in possession, the remaining four-fifths of 
the purchase money, together with £2 for the cost of survey, being payable in 
ten years by equal yearly instalments. If within ten years the purchaser had 
brought one-fifth into bearing in permanent crops, he was released from the 
payment of one-fifth of the purchase money or received a refund. The demand 
was immediate and has remained constant, and many thousands of small 
properties have been established by means of it. 

The philosophy of improving agriculture through Government aid in tropical 
colonies has been progressive. In Jamaica it began, as it has done elsewhere, 
with the establishment of a Government Botanic Department, the principal 
purpose of which was to introduce, test, and naturalise exotic economic plants. 
It was only after the recommendations of the West Indian Royal Commission 
of 1927 that these institutions began to be broadened into Government Depart- 
ments of Agriculture. That Commission's report resulted in the establishment 
of the Imperial West Indian Department of Agriculture, and the latest important 
offspring of the same stimulus is the Imperial College of Tropical Agriculture 
in Trinidad. The Department of Public Gardens and Plantations in 
Jamaica, founded by Sir J. P. Grant, had attempted the cultivation of cinchona 
and tea, and under Sir Henry Blake established groves of oranges and grape-fruit 
experimentally in the Blue Mountains. These direct undertakings failed, but 
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the Department had liberally and usefully distributed seeds and seedlings of 
economic plants and trees. Its operations were still essentially based on the 
aim of helping white planters with estate cultivation. The Jamaica Agricul- 
tural Department which grew out of it progressively enlarged its scope and 
activities, establishing a scientific staff, including chemists, entomologists and 
microbiologists, to which there have been latterly added inspectors of plant 
diseases. This Government Department also maintains successfully two stock 
farms and an agricultural school. The Jamaica Government first began to 
pay some attention to negro production by appointing a travelling instructor 
attached to the Public Gardeas. But his visits, which were intended to give 
advice in the priming and curing of cocoa, coffee and other exportable produce, 
were regarded by the peasantry with suspicion. They judged that they were 
really made for the purpose of spying out any prosperity they might attain to, 
with a view to increasing their taxes. The prodigious increase of banana 
growing, which was built up on peasant production, being an African crop, then 
< ompletely despised by the planters, but which had, in fact, been the means of 
saving the island from such disastrous depression as resulted elsewhere from the 
I'ollapse of the sugar industry, had greatly increased their prosperity, and 
peasant property and small settler s agriculture were looking up and becoming 
i (x-ognised as of public value. But there was a tax on cultivated land as distinct 
trorn waste land, and, trivial as its incidence was, it maintained a preference for 
a 1 nethod of husbandry that could not be identified as cultivation. The problem 
of improving negro agriculture was never really tackled until the Jamaica 
\gricultural Societ\% ostensibly detached from the Government, was established. 

The Society was founded, almost simultaneously with the Crown Lands 
Stdtlement Schtnie, in 1895. The Legislature granted £1,000 towards its 
expenses of organisation. Special Committees were appointed to investigate 
the position of each agricultural industry, what could be done to improve the 
quality of agricultural })roduce, whether its variety could be increased and new 
industries developed, the markets available, and whether better means of 
handling and shipping products could be suggested. Full reports were made on 
these subjects. The establishment of a Government Stock fann was recom- 
mended* It opened its public work on much the same lines as those followed 
by the great Agricultural Societies in this country, holding large and expensively 
organised shows either for the whole of the island or for the principal convenient 
divisions ; and the favoured exhibits were cattle and horse-kind and representa- 
tive products of the large estate cultivation. But the purposes of the Society 
and the aims of those who most devotedly worked tor it were much further- 
reaching. The);^ were addressed to transforming the African agriculture of 
the peasantry into an intelligent and scientific system of profitable production. 
For this purpose it was vital to get into touch with the small settlers,*' the 
backbone of the negro population, who Were actually at the time (owing to the 
development of the banana trade) producing the bulk of the exports. It was 
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essential to get these people to understand the Society's aims, to show them 
what it was doing, what it proposed to do, and what it could do with the co- 
operation of the community, and generally to try and arouse an earnest interest 
in and enthusiasm for improved agriculture. But these men deeply suspected the 
Government, associating it (as African natives have even more reason to do to- 
day) principally with the imposition and collection of taxes. This gulf had to 
be bridged. The Board of Management being mainly elected to represent all 
agricultural classes, and free to criticise the Government, to press agricultural 
needs and reforms upon its attention, to inquire sympathetically into the griev- 
ances and needs of small settlers and to make due representations if these 
were found reasonable, was an institution well constituted to mitigate this 
suspicious aloofness. This missionary enterprise involved protracted and 
energetic effort on the part of the leaders of the Society, its successive Secretaries 
and tlieir staff. Their work encountered obstinate conservatism, indifference, 
easy-going insouciance and self-confident ignorance in both the principal 
agricultural classes, and at best a good-humoured tolerance, grumbles that the 
Society was a waste of public money and a confident belief that the effort would 
soon collapse. 

In i8g7, however, the Legislature was induced to increase its grant to £‘4,000, 
and the Society began to publish a monthly journal, which has appeared ever 
since without intermission ; except when the printing office collap.sed in the 
earthquake of 1907. 

The establishment of local Branch Societies had been intended, but did not at 
first make much progress. Oik* travelling instructor was employed, detached 
from the Department of Public Gardens and Plantations, and an instructor in 
bee-keeping. The Society took steps to promote and extend the manufacture 
ot Jippa-Jappa (Jamaica Panama) hats, a strictly local industry, by distributing 
the fibre plant in suitable districts and by holding classes 

The Branch Societies .slowly grew ; they began to invite the presence ol the 
travelling instructor at their Meetings and for visits to members' holdings, 
d'wo, and then three, part-time instructors were added. More and more 
iustructors to be assigned to particular districts had to be tound, and worked on 
lull time. The Secretary ot the Society, who visited each district regularly , was 
tlie link Ixdween the Instructors and the Managing Board. 


i'he journal became popular, articles in it were read and discussed at meet- 
ings Reports at Branch meetings began to appear in the newspapers t'orre^- 
pondeuce with the Central Office increased steadily. 
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The work of the instructors is the Society's most influential function. They 
attend all Meetings of Branches, report to the office the attendance and the 
subjects discussed, give addresses on technical topics of current importance and 
generally deal with local agricultural matters. They take interest in the work 
of Agricultural Loan Banks and help to establish them. They are not allowed 
to act on Bank Committees, but give advice and help where these have not 
able local assistance already. Nearly all the Local Loan Banks have been 
established through the Branch Societies, but are run as distinct bodies. The 
work of the Instructors is governed by the Society's Instructors' Committee 
which meets every month. Each Instructor submits a proposed itinerary of 
his work for each day in full detail of time and place, so that the travelling 
Supervisor of Instructors may be able to appear there without special notice, 
and go through the work of the day or the week with him. Each month the 
Instructors send in a detailed report of their work and a general report on the 
cultural interests of their district and the state of the crops. These reports are 
submitted to the Instructors' Committee with analyses and remarks by the 
Secretary. 

The instructors in the course of their work give constant demonstrations on 
tiu* people's own grounds on pruning and spraying, advice on the suppression of 
uisect pests and treatment of plant diseases and on suitable methods of cultiva- 
tion generally. Thc}^ carry out many local experiments for the improvement of 
holdings in connection with local prize competitions. They are ‘ constantly 
on the watch to detect diseases and insect pests. Any symptoms of the most 
important diseases are immediately reported to the Secretary and to the Director 
ot Agriculture, whose inspectors are despatched to attend to them. 

During the earlier years of thi.s work the general public did not see ver}’ 
striking results— they had to be looked for on the peasants' own lands — but 
a gre\at development was going on quietly. The value of the organisation and 
work was extremeh’ appreciable after the hurricane of 1903 and again during 
the great drought of 1907 and even more after the hurricane of 1912, when 
seeds and plants were quickly and systematically distributed through the 
Branch Societies and admirable restorative work done by the agricultural 
instructors by holding-to-holding visits. The scope of the Society and the 
numbers of its branches were on each of these occasions quickly extended. 
The hurricane of 1912 gave an impetus to the formation of Loan Banks. After 
that of 1903 the Government had begun to make direct loans to the peasantry to 
reinstate their i)ermanent crops. The demand for the formation of branches 
and for the appointment of instructors outran the funds available. Branch 
Societies increasingly sent representatives to the General Meeting ; until it was 
decided that the business required two half-yearly General Meetings ; and 
recently there has been a demand for a two-days' meeting half-yearly. 

The instructors are very carefully chosen lifter tests of their qualifications 
both in the field and by written examination and receive some business training 



4<>8 JOURNAt OF THE ROYAL SOCIETY OF ARTS. x, 


in the Society's office. There is plenty of competition for these posts, lai^y 
among the class of men who would make successful schoolmasters, loving 
agriculture and good friends with their people. Considerable vei®a)tiiit\v 
knowledge and tact are required. They have shown themselves a vary ^blic- 
spirited body of men and on special emergencies caused by hurricanes or 
outbreaks of plant disease have worked most valuably. 

The Branch Societies are debarred from political discussion or action, but 
j>rojx>sals affecting the public administration of agricultural interests are 
discussed and debated locally, examined and criticised at the Board, and 
approved representations made to the Government or the Director ot 
Agriculture. 

Experience has shown that one ol the most effectual means for increasing 
effort and production among the small cultivators is competition for prizes for 
holdings. Competitions are held in rotation in groups of four parishes in 
yearly succession, and timely preparations for them are made with the help 
and advice ol local instructors. Marks are given on a (dassilied scheme ol 
purposes to be aimed at : the liouse, the garden, lencing, stock, poultry , 
provision-ground cultivation, drainage and water storage, coffee and other 
permanent cash-yielding crops, manuring, mulching, tillage, the pruning and 
care of fruit trees. Thes(‘ competitions have proved so popular and so con- 
vincing in results that in addition to the regular scheme, small local food-grow- 
ing competitions, principally ior yams, corn, and cassava, have been organised 
by Branches subscribing tlieir own prize money, wdth occasional help from neigh- 
bouring proprietors. During the War the Societx ’s ()rgani.sation enabled 
great special efforts in food-growing drives to be organised In the yam-grow- 
ing competitions it is required that plantains, bananas, coflee and orange trees 
be planted through the yams, thus securing the establisliment of permanent 
crops. These comix'titions Jire always carried out on old lands, some of them 
previously almost derelict, and the effects of cultivation, manure, and biisli 
mulching in securing good cro]>b trom such lands, and through periods of pro- 
tracted drought, have been remarkable The established example spreads to 
tlie non-comp(‘titors, 

Agru uJtnral Shows, ahvays jxipnlar and attractive, are now’ organised’ l>\' 
the Branches themselves. The Society supplies tents on hire, receptacles ioi 
exliibits and instructors to judge and help m arrangements. The Secretarv 
attends all Show^s In addition to live stock and riding and driving competitr<»us 
all manner of agricultural produce is entered, local handicraft of all sorts, 
women “s homt‘ industries, hat weaving, laundry and needlewairk. 

The Society and the island owe much to pnblic-spinted men of all clasess 
wdio have con rimioiisly taken a leading part in its work, and especially to the 
peculiar qualifications and unflagging energy and enthusiasm of its two 
successive Secretaries The democratic character ot its organisation and the 
contact which it has established hetwTen the planting and pen-keeping* class 
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whose members act on the Board and in many Branches, and the peasant 
agriculture for the improvement of which they have heartily worked, have 
been most valuable to the social atmosphere of the island. In regard to control 
of plant diseases and the maintenance of the quality of the island s stables, 
the interests of the two classes are plainly identical. Moreover, in Jamaica, 
more and more, there is ceasing to be the former line of distinction between the 
two main classes of cultivators, for out of the small settlers' agriculture there 
has arisen a gradation of planting enterprises of all dimensions between the 
normal ;t40 holding of the small settler, and the 2,000 acre estate of the planter 
or j^n~keeper. 

There are now in Jamaica 151,000 taxed holdings of land exceeding acre. 
Of these about 115,000 are of £40 value or less, 22,000 between £40 and £100, 
15,000 more, not exceeding £1,000, and 1,400 exceeding £1,000. 

There is much parallelism between the Jamaica conditions and policy in 
regard to land and labour which I have reviewed, and those now in play in 
East Africa, where immigrants are setting up a community dependent chiefly on 
agriculture, with a white employing class and negro labourers. In both it is 
axiomatic that the organised cultural art and practice of Europeans are necessary 
for the maintenance of the essentials of white civilisation. In both there is a 
populace of African cultivators, dependent for their food supply upon an 
incomplete agriculture carried on in an unstable and in some respects wasteful 
iashion. Although the condition of the peasantry of Jamaica has been much 
modified and improved, the progress has been from a condition of things which 
two generations ago apjieared to many people quite as unpromising, notwith- 
standing previous centuries of white civilisation, as they may appear in Kenya 
to-day. 1^'or ])urposes ol comparison I speak of Kenya especially, because the 
ambitinu ol European settlement there is to make it a community of a character 
as different from West Africa as are the British West Indies. Elsewhere in 
Africa there is being attempted a policy ol building up^ a civilisation based on 
the native lite. There w^as never any notion of that in the West Indies, and it 
is not the policy in Kenya to-da^^ : at any rate, so far as concerns that portion 
of the extensive area .so-called, whicli forms the highland enclave deemed 
suitable lor permamuit white hafntation. Jamaica, it might appear, had 
advantages which made negro j^rogress there easier. It liad . hut the significant 
thing IS that they had accomplished so little. The institutions of Stati' were 
English in character . the language was English : ('hnstiamty was difhised 
elementary school education, tlunigh long withheld, and still very deficient, 
was widely available. The estates had for generationN 1 >een worked on a 
system ot agriculture founded on Eiiropiean practice, well adajited to local 
conditions. Negroes had been trained for generations upon these (‘states. 
The black population was pdentifuL The maintenance ol estate cultivation 
w^as regarded as the first necessity of the State. The acquisition and occupation 
of land by negroes had been discouraged and restricted as much as possible, 
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not only on the plea of economic advantage but on the argument that work m 
estates and contact with the employing class was an educative influence and 
that the negroes became barbarised (which was true) if they got away into the 
backwoods far from markets, churches and schools. The fiscal system had 
been trimmed to subserve this policy ; never, indeed, with such frank directness 
as it is in our new African Colonies, because British sentiment with regard to 
dealings with negroes still at that period remained liberal, and paid respect 
to the principles which had decreed the abolition of slavery. Nevertheless, 
as now in Africa, the taxes on the negroes' huts were excessive, the taxes on 
their holdings were burdensome out of all proportion to those on larger 
properties. Heavy import duties were levied upon such merchandise as the)^ 
were likely to wish to buy, in order to encourage them to work for more money 
to buy them. Notwithstanding this pressure and the abundance of population, 
the planters suffered from lack of labour supply and clamoured for Indian 
immigrants, while outside the estates there persisted and slowly extended the 
African system of agricndtiire. Some proprietors abandoned their cultivation 
and rented land to scpiatters. Others allowed grounds rent-free to tenants who 
would give them labour as wages. The complaint was not so much that the 
labour was inefficient as that it was intermittent and unreliable. Except in 
such an island as Barbados, where there is complete white land monopoly, 
this must generally be the case in a mixed community : for the normal man, 
whether black or white, prefers to be his own master and to use his own time and 
industry as it suits him best. The estates’ wages were very low-'-gd. and i/- a 
day— and if the negro had had to depend upon them for buying his food, he 
must have starved. The food supply for the most part necessarily depended 
U})on the peasant agriculture. The negro householder had perforce to devote 
part of his time to his food cultivation. Growing crops for sale as well 
he had to attend to these in their season and to harvest and market them. 
His bananas he had to cut and carry down to the wharf on the same days as his 
banana-growing employer. The existence of a negro system of agriculture 
must needs cause uncertainty of labour supply to a concurrent European estate 
system. This is recognised in Kenya to-day, and sufficient taxation has been 
imposed on the natives there to induce them to make labour contracts of 
periods from one to six months. This no Jamaica negro would ever do, 
regarding it as a renewal of slavery. These contracts can only be enforced 
in Africa by rigorous masters' and servants’ laws, for the application of which, 
by the aid of the police, a system of registration and thumb-print indentification 
of labourers has been imposed on the natives of Kenya, greatly to their dis- 
satisfaction. The feeling of the negro about such contracts, whether in the 
West Indies or in East Africa, is simple and logical. He says : “ I am willing 
to sell you my labour when, although the wages are small, it is worth my while 
to take them, for so long as I want to earn them. If after I have worked 
three days I stop my work, you stop my wages : we are neither of us the worse : 
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we have made a fair exchange.” The notion of binding himself to continue to 
sell his work after he has ceased to want the wages, appears to him ridiculous, 
and except under pressure he will not do it. And he resents the pressure. 
Obviously, however, that kind of labour supply makes systematic farming 
impossible. 

The renting of land to squatters and the employment of labour tenants 
on an estate have always l>een found in the long run undesirable. South 
African native policy is increasingly set on getting rid of squatter tenure, 
either by assigning land for purchase by natives or, if the more liberal ideas are 
followed, by encouraging permanent leasehold tenure. The temporary labour 
tenant proves equally unsatisfactory^ His holding not being his own, he will 
not build a substantial house : he will not establish permanent cultivation of 
saleable produce : lie exhausts one garden plot and shifts to another. Leaving 
his wife in her viU^vge at home, he takes a new consort on the estate and dis- 
seminates bastardy or disease. Either the squatter or labour tenant cannot 
keep stock or, if he does so, they invariably become a nuisance to the estate 
proprietor. He and his hou.sehold become a nest of thieves. They steal 
from the estates, and, having themselves no interest in permanent cultivation, 
they steal from one another and from their neighbours who have. 

The (jovemment of Jamaica began its attempts to improve the African 
peasant agriculture of the island by direct methods : setting up demonstration 
plots, sending Kew-trained gardeners to lecture, distributing pamphlets. Such 
measures were as ineffectual as the like have been when attempted by the Board 
of Agriculture in this country for the improvement of British farming. The 
contempt of the negro planter for all this kind of “ buckra foolishness ” was 
hardly less complete than is that of the British farmer for Whitehall agriculture. 

1 1 is a mistake to .suppose that British-trained agriculturists can see at a glance 
what is wrong and what is right with African methods, the product of long 
traditional experience. Instructors had to be found who did not appear as 
olheers of the State or agents of the employing class, but were men who under- 
stood and sympathised with the lives of the people and loved to work witli them, 
rhey proceeded experimentally, not on Government demonstration plots, 
which to the negroes meant nothing, but by inducing them on their own grounds 
to try methods of improving things good and useful for themselves. They 
improved tillage by substituting the digging fork for the hoe. and showing 
how to u.se it. 

The report of the Supervisor of Instructors on holdings entered for com- 
petition in the parish of Manchester for 1927-28 bears witness to the results 
attained in the development of the art of negro agriculture without shifting 
of ground : — 


' This is the .seventh Priaie Holdings C/Oin petition held in this Parish since 
the inauguration of this very valuable work by the Jamaica Agricultural Society 
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and while some of the former competitions have been carried through under 
difficulties, there has never beeti. any thing to compare with the present instance. 
Heavy and continuous rains prevailed throughout September and October, 
then suddenly ceased : from November, 1927 to July, 1928, hot sun and hot 
dry winds persisted day after day, until the earth became parched, and the 
usual agricultural operations became impossible, and the water supply for both 
man and beast was practically exhausted, making it necessary to spend mucli 
valuable time in going from district to district in search of water. However, 
in spite of these great difficulties the competitors persisted in their efforts to 
protect their crops and stock against the effects of the drought, and to get the 
holdings ready for the competition . 

While, of course, the holdings could not fail to show the ill-effects of the 
long drought, they certainly showed still more prominently the good effects 
of care and cultivation. To see the way in which some of the competitor.s 
iiHve brought their crops through a drought of nearly ten months’ duration 
was gratifying beyond measure. As I have already mentioned, the task of 
judging these holdings was not made more pleasant by the hot, dry winds and 
scorching sun, but <it the same time they did but render the contrast afforded 
by tht.‘ beautifully cultivated citrus and cotfee groves more refrcjshing. While 
the majority of people in the parish were getting desperately short of water 
it was most pleasing to see some competitors who could point with pride to 
stores of beautifully clear fresh water, and there is no doubt that the peasantry 
generally are making great improvements in the provision of this first essential 
of life, thanks to the help available from the parochial funds at the instigation 
of the Jamaica Agricultural Society. Great improvements are also observable 
in the housing and general surroundings of the competitors. Thirty-eight were 
awarded full marks for the condition of their house, and the sanitar>^ conditions 
also show a very marked improvement, and it is only fair to mention here that 
the Jamaica Agricultural Society was the first body to methodically urge 
improvement on these lines. The general condition of the stock throughout 
the whole competition showed most marked improv^ement ; I do not think I saw 
one tick. 

" Manchester, together with sonfe of the other parishes and sections of parishes, 
was noted even from the early days of the competition for the very neat and 
tidy holdings, and in some instances the well-kept staple crops, particularly 
coffee, pimento and citrus. But beyond a certain point there was a kind of 
stagnation, a w^ant of life, energy and interest and the lack of a desire for further 
development*; and particularly any decided or systematic effort to combat 
the effect of drought and other climatic difficulties. After following wdth keen 
interest the influence of these competitions, and the detailed work of the 
instructors over a long number of years, and comparing the conditions that 
exist to-day with the past, say, 15 or 20 years ago, one is greatly impre.ssed 
with the changes which have been brought about. The holdings of the present 
day which have come under the above influence are full of life and interest, 
and are alert to receive advice and suggestions for development of all kinds. 
The keeping of stock on the holdings has vastly increased and the use that is 
now made of these for maintaining the fertility of the soil has made great changes. 
The introduction of heavy " bush ’’ mulching has made possible the growing 
of splendid crops of yam.s and other foodstuffs, as well as excellent bananas 
for export on land which in the past would have been considered impossible. 
The introduction of improved methods of cultivation, the knowledge^f how 
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to treat pests and diseases, and how to fight the evil efiects of a drought, etc., 
have created a new interest and given a wider outlook 6 n life, and it is impossible 
at the present time to go into an up-to-date holding without feeling the change. 
The manner in which so many of the holdings have come through the recent 
prolonged and severe drought should be an eloquent testimony to the value 
of these changes.*' 

I feel no doubt whatever that similar methods can be applied to native African 
agriculture with much of the same results as have been obtained in Jamaica. 
It is a slow process, but it progresses and does not go back. It is thirty years 
since it was taken in hand in Jamaica and it might appear to a visitor, who did 
not know what the conditions were before, that nothing very magnificent has 
been done. But the work done is truly substantial and the younger generation 
will profit by it more rapidly. 

One great help in Jamaica has been that the banana, like coffee, became a 
money crop common to both estates and smaU-holders. Bananas were long 
solely a negro's crop. The estates ignored it. Its arable cultivation was first 
methodically taken up by an American schooner captain and later by a Scotch 
Government Medical Officer on abandoned sugar estates. Its tillage, drainage, 
manuring, pruning, etc., were developed by such innovators and the improved 
methods have reacted on the peasants* cultivation. In connection with such 
crops of his own the negro cultivator is ready to profit by the methods of Euro- 
peans, and those of his class who go out to work on estates know their work when 
they come to it and practise it as an art, as they wiU not practise agricultural 
tasks which they have mechanically discharged as operations for their employer's 
profit. A growing population of negro peasant proprietors continually produces 
young men who want work as estate labourers. The more the agriculture 
which is indispensable to the mass of the people and which cannot be superseded 
by large estate work is improved and developed, the better becomes the service 
available, at fair rates of wages, from the labourers who seek work, and the 
better their understanding of the needs of estate employers and of the fairness 
of their demand for continuous and reliable service. 


DISCUSSION. 

The Chairman said the address had been a very interesting and able one, all 
the more so because the lecturer could speak with such first-hand knowledge on 
the subject. It was interesting to mark the point made by the African 
Commission about negro agricultural methods being higgledy-piggledy. When he 
himself went to West Africa some years ago ,the same thing struck him on looking 
at things rather superficially, but then looking into the matter more deeply he 
realised that, after all, the West African negro, like the West Indian, had 
been carrying on that form of agricultural work for 2,000 years or more, and it 
was the business of scientific people not to condemn off-hand what was being done 
as higgledy- piggledy and as being all wrong; nor was it wise to try to make the 
natives adopt European methods which might be quite unsuitable for the countiy ; 
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it was rather the business of those interested to try and discover what were tJie 
underlying principles of what the negro was doing in his agricultural work and what 
was suitable to the conditions of the country, and to help the negro to improve 
them. He was hopeful that now the new Colonial Office scholars were taking 
up their agricultural appointments throughout the Tropics they would go out. 
after their training in Trinidad, with their eyes open as to the possibilities 
of native methods of cultivation. He hoped that by carefully studying 
Native methods they would learn a great deal which would help to build up a proper 
science of tropical agriculture in directions where it was so very much needed. 
One point worth referring to with regard to the natives of West Africa and the 
We.st Indies, in contrast to those in East Africa, was that there was a difference 
in the habits of the two peoples. The West Africans and West Indians were fruit- 
eating people, and the East African grain-eating, and that had a great deal to do 
with their different habits of life, and he thought made some of the problems in 
East Africa rather more difficult than perhaps they had been in West Africa and 
Jamaica. There were one or two members of the auditmce present who knew a 
good deal about negro work, and he should be glad if they would join in the 
discussion. 


Mr. W, M(CiRK('.()K Ross said with regard to the growth of native agriculture 
in the West Indies, he should like to ask whether it was the case that the native 
cultivators were liable to interruption in their agricultural pursuits by any form 
of corvee or compulsory unpaid service. 


Lokp Olivier said that there was nothing of that kind in llie West Indies In 
British Honduras there were customary village services. 


Mr. Harold Pooley, Director, British Empire Producers’ Organisation, de.sired 
to add one word to what the lecturer had said in regard to the Jamaica Agricultural 
Society, as he had had some opportunity, when he visited tht) West Indies last year 
on behalf of the British Empire Producers’ Organisation, of seeing its work on the 
spot, and also of comparing its activities with similar bodies in other parts of the 
h!mpirc, and he should like very strongly to endorse everything the lecturer had 
said in his paper. The Jamaica Agricultural Society was doing unicpie work, and 
it might very well be taken as the model for similar activities in other parts of the 
Empire. One feature appealed to him particularly and that was the extraordinary 
way in which the instructors hid their efficiency. Tf there was anything which 
would do no good at all, but would do a great deal of harm, it was hustle, because 
immediately a man started to hustle a native he ceased to be in any way effective. 
The instructors went around and did all their work* with a sort of happy-go-lncky 
air, but at their meetings, when they got together and discussed what they had 
done and their programme for the next month, there was a very different atmosphere. 
He thought the ars celare ariem was a very important factor in the work of that 
jiarticular body. He should like to have the views of the lecturer on the possibility 
of co-operation for marketing amongst African and other negro producers. The 
problem was an important one at the present moment and the efficiency of 
production went hand in hand with it, but production was more easy to deal with 
than marketing and he should like to hear views on the subject from anyone who 
could give him information as to attempts at co-operation amongst negro" small 
producers and the possibilities of such co-operation in the future. 
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Mr. W. F. Hutchison said he had listened with great interest to the paper 
because he knew the lecturer's record and that he was a friend of the Africans. 
He himself was an African farmer. He was a native of the Gold Coast and had 
been engaged for fifteen years planting and farming amongst farmers to many of 
whom he was bound by the ties of friendship and relationship, and the result of 
his investigations and work inspired great respect for the African farmer. The 
African's practice was sound, and he had been very .pleased to see that the 
agricultural officers, the superintendents of agriculture, had been driven to admit 
that on the .whole the native African system of farming had produced excellent 
results, and a European instructor must make very sure of his ground before he 
undertook to teach the African on the subject. Great progress was being made 
in West Africa, especially on the Gold Coast, where attempts were being made 
amongst them in every way to organise their agriculture. An effort was being 
made at co-operation in Lagos, where farmers were uniting themselves in 
a Farmers’ Stx;iety for the purpose of marketing their products. He asked all 
those who wished to see African agriculture improved to be very patient, because, 
peasant agriculture was not merely an occupation, but a manner of life, and when 
the African was asked to change his system of agriculture he was being asked to 
go through half-a-dozen revolutions, moral and social. In the first place, a change 
from African to European methods was a change from communism to individualism, 
which in itself was an enormous revolution. In addition to that, the whole of 
African life was permeated with religion, and when one changed the African's lift* 
and his methods of life it was really asking him to change his religion with all the 
moral dangers which accompanied the destruction of one religion before there was 
another religion to take its place. 

Mr. John Summicrsc.m.es thought it was known that natives all over tropical 
Africa were trying to specialise too much on one crop. In the Gambia almost the 
entire native population was engaged in the production of ground-nuts. In 
Uganda cotton counted for 90 per cent, of the total export trade. These 
specialised money crops were no doubt desirable when the demand was great. But 
when the demand was low, as in the case of the bumper American cotton crop of 
1925, widespread distress was apt to be caused. 


Mr. Robhrt S. Reid said he heid listened to the lecture with the greatest po.ssible 
pleasure, as it almost recited his own history and training as a planter. As a business 
man he went out to Trinidad forty years ago for the benefit of his health and bought 
some land in an absolutely derelict httle island, Tobago. What the lecturer had 
said was almost the history of his experience there. The people were at that stage 
when they had lost the art of working. Thanks to sugar bounties the sugar industry 
wa.s wiped out, there being only one or two making sugar with windmills. He 
bought the estate for a song, 5s. per acre freehold, and the vendors were glad to 
get that because he was the only one that offered anything at all. When he first 
went to the island it was impossible even to change a sovereign; the people would 
not change even a five-dollar note because they said they only wished for silver 
and the note was of no use to them. That was just the history of his education 
as a planter in Tobago. The people would only plant sugar on a system which 
the lecturer must know. There was no money to pay wages, and a man who had 
a plant divided his land amongst his workers, five or ten acres a-piece, and supplied 
them with the canes which they planted. When the crop season came round tlie 
owner of the estate supplied carts and the men cut down the canes and brought 
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them in and made sugar. After it was made the proprietor received one-half of 
the sugar and one-half of the molasses and the other half was the wages of the 
growers. That was a primitive stage of barter. Barter was pretty frequent there, 
even the parson being paid in chickens, eggs, vegetables, etc. That was only thirty 
or forty years ago. His own men wanted him to grow sugar, but he said he would 
grow cocoa instead. The method he adopted was his own idea, and had been 
followed by much greater men. He arranged to grow a small quantity of cocoa 
himself ; the men were most unwilling, but he doubled their wages and they werev 
perfectly satisfied, though nobody in the place would work more than two days a 
week. After two years he gave them land to plant cocoa according to the methods 
the lecturer had explained. In between the cocoa trees they grew foodstuffs. 
I'obago now was not only covered with big cocoa estates, but had 6,000 proprietors 
owning from i to 1,500 acres. He believed the right method was to encourage the 
people to develop individuality. The progress in that little island, material, 
educational and moral, was something remarkable. Those in the West Indies 
would like more union between all the islands as it would benefit everybody. 
There were headquarters in the Tropical College for research and it would be 
possible to get mutual help in their agricultural development 


Dr. J. M. Dal/jel said that during his years in West Africa he had heard 
it stated as a gibe that an African farmer with a crop to which he was accustomed 
could produce better results than his advisers from the Agricultural Department, 
and in certain instances within limits that would be true. If so, the reason might 
be related to the fact that the study of soils had only recently been seriousl>" 
undertaken. It appeared that the result so far as it went was to show that in West 
Africa almost all soils had a high acidity. As is well knowji, iron oxide was very 
widely distributed in that country and the majority of soils there could be classed 
under laterite in some degree or other. People there began to appreciate that the 
African, far from being indolent by nature, really deserved to be rehabilitated in 
reputation having regard to the handicap under which he worked. The improveineni 
of the soil was of paramount importance, whether it was done by manuring or by 
artificial fertilisers, or by proper rotation of crops, but outside the evergreen forest 
the most hopeful remedy for the soil was fertilising by stoc k. Wherever there 
was grass there was a considerable probability of rearing cattle, especially if the 
tsetse fly could be abolished. In French Guinea they had gone a stage furthcn* and 
the ox was being increasingly used as a draught animal vrith the j)lough and harrow, 
and one inijjortant result was tliat it was no longer necessary to import rice into 
ITench Guinea ; in fact, there was now an export of rice. In the words of the 
Governor of that Colony, only increased energy^ put into the ground could bring 
about an jncreased production, and it was impossible to obtain that excess of energy 
from the human machiiuj alone. For soils of low fertility the best acccssor\^ 
labour was oxen. In French Cminea ox-ploughed land had proved so much more 
fertile than when tickled by the lioe that very many families assisted by agricultural 
credit aimed at possessing ploughs and various other agricultural implements, 
d'bere wtue now in French Guinea about 3-4000 ploughs. The natural manure 
which was obtained produced very good results, and with increased crops there 
came the idea of individual ownership instead of communal owning. On the 
Ivory’ Coast farmer could get individual ownership although it was contrary to 
local custom. That was not a principle to be imitated, but he thought it might 
be suggested that elsewhere in West Africa the rising generation were deciding 
for themselv(.'.s that the future of native agriculture would be developed on the line 
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of small-holdings. They had already got beyond the stage where they cultivated 
only what was required for the family need, plus the amount needed for the 
assessment of the native chief. With a money currency crops were having a money 
value. It seemed almost inevitable that at a time when the family system was 
being subject to disintegrating influences from many causes the tendency would 
be for the economic crop to be exploited by individuals of greater initiative, and 
it was for the agricultural officers to encourage such ambition and to guide it in 
the direction of improved quality and yield, and at the same time to educate gradually 
the natives to extend cultivation and to plant along with foodstuffs permanent 
crops, coffee, cocoa, kola, cotton or bananas, according to the locality. 


J.ORn Oliviek, in reply, said he had listened with great pleasure to t lie 
contributions made to the discussion and was especially delighted with w'hat Mr. 
Pooley had said about the Jamaica Agricultural Society being a unique institution. 
Be did not think any Society had done so much work, of that particular kind 
cl.sewhere in the world. Mr. Pooley had laid his finger upon an idiosyncrasy of 
the Society, that it had laid it.self out to select the proper kind of instructor. To 
teach an African it was necessary to be humble and aware of one’s own ignorance. It 
was not simply a matter of discovering by scientific methods in the Trinidad 
Agricultural Ccflleg(‘ what was necessary for cultivation, and then trying to show 
that to the African, because it was not in his bones to learn in that abrupt manner. 
It was necessary to go to him and first of all realise thtit any such comment as 
“ Agriculture is higgledy-piggle^dy ” was beside the question ; it was necessary to 
recognise at the beginning that to one coming out from England the first impression 
native agriculture would be certainly an ignorant one, and then it was necessary 
to learn what was the truth al)out it, and that could only be done by going amongst 
the people theinseh es. He had learned to appreciate negro agriculture and ho\\' 
it should be dealt with by the men w'ho were able to do it. One of these was Mr. 
l*alache, who came from a French family of Haiti, and was a breeder of race horses, 
was interested in agriculture and found his true vocation in it, and he was a great 
friend of all the Creoles. He was an extraordinarily sympathetic and understanding 
man with the negroes, talking tlieir particular patois. Another friend of his was 
Mr. Walter Jekyll, a devotee of gardening, who lived amongst the mountains in 
Jamaica and was thoroughly intimate with the negroes and spoke of how the negroes 
had shown him wliy they planted a thing here or there and so on — they had a 
fund of indigenous art. It was necessary to start with what the negro knew and 
then make suggestions to help him. In Jamaica there were sixteen thoroughly 
capable instructors. Mr. Arnett was a senior instructor, and what he said about 
the enormous improvement of negro cultivation might be thoroughly relied upon. 

They had got over k)afing and dilettantism and a real work was being done, a 
work which he did not think was being done anywhere els(\ Another matter was 
the question of co-operation. Many years ago Mr. Demercado w’as intenseh' 
interested in this question. Being a merchant he was anxious to obtain uniform 
grades of coffee properly cured, and the Agricultural Society and himself tried to 
found small co-operative societies to which the natives could bring their berries 
liefore they were cured. That method had been one of great difficulty in Jamaica 
and very little progress had been made. The Jamaica smallholder, as a rule, 
and still more his wife, had a great idea of marketing and driving a bargain ; 
they went to the market with their little sample and went from buyer to buyer 
and would not mix up their samples with anybody else’s. It was difficult to 
get them to believe that, if they put in a certain quantity of berries, when the 
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division came about they would get their fair share. The Jamaica Society had 
always desired to establish co-operative production and curing, but with very little 
result. Some success had been achieved in introducing some measure of co-operation 
through loan banks, and there was now a fairly vigorous institution of co-operative 
loan banks in Jamaica, which had to be established not by argument but by practical 
methods. A hurricane occurred in 1903 and it was found necessary, in order to 
enable the small producers of bananas to re-establish their cultivation, to make 
them loans, and loans to the amount of nearly £30,000 were made in order to get 
a banana crop on the ground again. The loans were repaid but he (the speaker) 
had made it a condition that those who took loans must put their property on the 
register of title. On the next occasion, when a hurricane occurred, he again said loans 
would be made and the negroes then knowing their value were keen to have them. 
There was a great demand for loans and the security was good. He told them he 
would only make loans if they would make a local co-operative loan bank and 
take up shares progressively year by year. A practical scheme was developed and 
the Agricultural Loan Bank had now established a number of branches which were 
working fairly well. That was the only way of dealing with the African, whom 
Nature and man had conspired to make an extremely cautious person, or he would 
not have survived at all. It had been said that there was a great risk in depending 
on one crop — like the ground nut, for instance — and that was perfectly true. The 
population of Jamaica depended largely on bananas, which dependence was bad, 
but it was worse to have the whole population of an island or a country depending 
on an estate crop like sugar. The negro not only grew bananas and coffee for export, 
but also grew his own food. It was a dangerous thing to wean an African population 
from the habit of growing their own food and make them dependent on export crops. 
It was important to maintain the custom of growing food supplies and help to make 
the food supply efficient, and then staples might be grown for export. Great 
Britain had gone a long way from growing its own food and was dependent on 
trade, but Africa was a long distance from that. The growing of food by the 
negro was negro agriculture, and that was the work that they were trying to improvt‘ 
in Jamaica. In Uganda a great deal of labour had been diverted from food 
production to cotton growing. The Government became afraid that there might 
be a famine and had to take special means to ir^st on land being put into cultivation 
again for foodstuffs. He had been ver^;^ much interested in what Mr. Hutchison 
said in contributing to the elucidation of the subject, and also in the remarks 
made by Dr. Dalziel. On the very intractable soil in West Africa it was greatly 
to the credit of the African people tliat they had found a system of food cultivation 
which enabled them to maintain them.selves upon it. That was primd facie evidence 
that African cultivation was not so foolish as it might appear to liuropeans. West 
African negroes were not cattle people and did not know much about cows, although 
they were in Jamaica fond of horses and good at breeding mules and donkeys. 
They did not drink milk. The Jamaica Society had largely increased the keeping 
of small stock. Cows and pigs had to be tethered out. ft had been possible to 
utilise the manure, thereby rendering it unnecessary to continue to change the 
ground. The negroes had come to understand what could be done in Jamaica. 
ITnquestionably the improvement of negro agriculture must imply that the family 
plot must remain stable, with a fixity of tenure. Even in the African tribal system 
particular grounds remained in families, and in South Africa they had definitely 
attempted to encroach upon the communal sy. stems by giving the land under particular 
conditions to persons who would cultivate it, and a leasehold title was given to 
people as long as they cultivated. The effect of building up a system of stable 
agriculture necessarily implied a fixity of tenure because the manure had to be 



Mar, 1, 192^ JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


419 


kept going continuously. It meant the cessation of the liabit of wandering 
cultivation and an extension of individual property. 

A hearty vote of thanks having been accorded to the lecturer, the meeting 
terminated. 


OBITUARY. 


l iiOMAS Holmi.s Hlakicsf.ky, M.A., M.lnst.C.K. Mr. '1' H IMakeslev , who 
died at his London home on February i3tli, at the agt‘ of 8r, had been a memb(n 
of the Society for exactly fiftv y^^nrs, having joined as a Life Fellow in 1870. Born 
in 1H47, he was the second son of the Very Rev. J. W. Blakesley, Dean of lancoln, 
and was educated at ('harterhouse and King’s College, Cambridge, where he 
graduated as a Wrangler in rH6g. Soon after leaving Cambridge he accepter 1 
an appointment imd(‘r the Oylon Government as an irrigation enginetu', and 
during his residenct^ in Ceylon made a study of the ruins ol Sigiri, ol which lu‘ 
contributed an account to the Koval Asiatic Socudy in 1873, and also discovered 
tlu‘ existence of a Iarg(‘ mass of meteoric iron by the local effect on the magnetic 
d(‘t'lmation. His ri'al bent was in the direction of physical sciciiice, and in this 
held he is to bt* I'n^dited with a number of important researches. He improvenl 
tlu‘ methods of defining and me^asuring the f)roperties of optical instruments, 
and invented .n(‘w forms ol lenses and spectro.scopes. Tfis work in electricity 
Hicluded researches on alti'rnating currents and allied problems connected with 
telegraph cables and electrical power transmis.sion. In 1883 he was app)ointed 
instructor in phvsics and mathematics at the Royal Naval ('ollege, Greenwich. 
aiKl this fortunate appointment, which he owed to l^rofessor W'. D. Niven. l^'.R.S., 
[irovided him with tlie ntressary facilities for canying out experimental and 
re.search work. Hlakeslev's studies on the subj(*ct of alternating currents were 
(irst p)ublished in the lilectv'ician, and his famous work entitled “ I^apers on 
Vlternating Currents for thv u.se of Students and Fmgineers ” appx‘ared in 1883. 
riie book ran into ioiir editions and was also published in (iermanv, h' ranee and 
Russia. 

important as \vt're Ins contributions to tlu* solution ol elt‘ctncal problems, 

I blakesley himselt regarded the reform of the teaching of geometrical optics to 
liavi' been the main achievement of his life. In 1807 he read a p^iaper liefort' tlu' 
Physical Society, in which he explained th<‘ j)rincip)les of his proposed reforms, 
and p>ublished a more conip)let<‘ account in his book entitled ’ Cieometrical ()p)tics.” 
which appeared in kio^. He also contributeil to the same Society a description 
of a new barometer, ('ailed the “ Amphisbaena.” and an important pap)er on 

Logarithmic Lattice- works.” His synthetic spx^ctroscope which siipierimposes 
three homogeneous pxirlions of the spectrum upion each other, is a beaiititiil 
instrument, an example of which was presented by the Mercers' ( ompany, of 
which Blakesley was Master in 190.2 and 1903, to the Finsbury Fechnical C'ollege. 

Blakesley remained at the Royal Naval College until 1904, and even in recent 
years continued his studies in optics and lattice-works, thougli owing to failing 
health he was unable to put them into shape for pufdication. For a number ot 
vears ho was honorary secretary of the Physical Society, where his happy and 
kindly disposition was a potent influence* in pnnnotiiig good relati(.)ns between 
-scientific and industrial physicists. 



420 jmmAL m the royae society oe arts. i*sir. i; 

GENERAL NOTES. 


Competition for the Design of a Sign to Denote Petrol Filling Stations 
AND Garages. — A great step forward in the preservation of the amenities of roads 
throughout the country has now been made possible. Powers have been granted 
by Parliament to County Councils and Borough Councils to make by-laws for 
regulating the appearance of petrol stations. It is hoped that something better 
than the untidy filling stations that are so often to be seen will be the result. In 
this connection the Home Secretary has appointed a Committee to consider among 
other things the question of the exhibition of advertisements on petrol filling 
stations. The Royal Institute of British Architects have been asked to arrange 
for a competition among architects and other artists for a design for a national 
sign that will denote filling stations, and a sum of £100 has been allocated for 
the purpose of providing prizes. Particulars and conditions of the competition 
can be obtained on application to the Secretary, The Royal Institute of British 
Architects, 9, Conduit Street, W.i. 

Travelling Scholarships In Sanitary Scikncic and Municipal 
Engineering.: — The Chadwick Trustees invite applications for two travelling 
scholarships of 5^400 a year each, tenable for one year, to be awarded next July ; 
one scholarship to be in Sanitary Science and the other in Municipal Engineering. 
The object of the scholarships is to enable the holders to tra\ el abroad to study, 
either generally or in .some particular a.spect, the methods adopted in different 
countries for the prevention of disease and the improvaunent of public health, 
or the sanitary administration and engineering applied in urban or rural areas. 
Candidates must be British subjects, between 25 and 30 years of age, who ha\’e 
graduate^d in a British University or who can produce evidence of attainments 
or of intellectual equipment proving them to be capable of methodical study 
and research. A candidate, prior to appointment, must submit for the approval 
of the Trustees a scheme of study which he would be prepared to undertake and 
the itinerary he would propo.se to follow. Applications should be made by letter 
f>efore March 25th, i929, to the Clerk of the Chadwick I'rustees at 204, Abbey 
House, Westminster, S.W.i, stating name, qualifications, age, and proposed object 
of study or research, accompanied bv copies of testimonials and ex idence of previous 
work undertaken or published. 


Department of Scientific and Industrial Reseakc h. Radio Research. 
Special Report No. 6 . — An Investigation of a Rotaitng Radio Beacon. - 
This report describes experiments carried out on a radio beacon transmitter, ttie 
aerial system of which consists of a rotating loop or frame coil. After an initial 
calibration of the beacon a series of tests was carried out in various ships under 
actual sea-going conditions, in order to establish the reliability of this system of 
radio direction finding as an aid to marine navigation. In these tests the accuracy 
of the wireless bearings obtained from the beacon was measured at various distances, 
and the range of the beacon for reliable working was ascertained. The night 
errors which were encountered at the longer distances were studied in more detail 
at various fixed positions chosen to show the effect of transmission over sea and 
land respectively. In the latter part of the investigation a direct comparison 
was made both at sea and on land between the bearings oV>served on the K>tating 
beacon arul those obtainable with a direction finder used in the ordinary manner. 
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As a result of such experiments it is shown in the report that the rotating loop 
beacon can give reliable bearings of the same order of accuracy and at similar 
ranges as those obtainable with other systems of wireless direction finding under 
the most favourable conditions. A great advantage possessed by the rotating 
beacon system is that it requires only an ordinary wireless receiver and a suitable 
watch to enable a ship to take bearings, and that the method overcomes certain 
disadvantages met with when using direction finders on board ship, particularly 
in the case of small ships. It is, therefore, likely that this system will prove of 
considerable value in the application of wireless to marine navigation. The 
report, which contains six illustrations in the text and seven plates, can be obtained, 
price 25 . ^d. (postage extra) from H.M. Stationery Office, Adastral House, Kingsway, 
W.C.2, or through any bookseller. 

Department of Scientific and Industriai. Research. — Engineering 
Kese.\rch. Speciai. Report No. 3. The Causes of Failure of Wrought Iron 
Chains. Many cases have been encountered in practice in which wrought iron 
chains have failed under circ urn stances where such factors as gross overloading or 
defective material could be excluded . The present report describes an investigation 
which has been conducted at the National Physical Laboratory with the object ol 
determining the conditions under which wrought iron chains become liable to sudden 
failure in a manner usually associated with brittle materials. The desirability of 
periodical annealing as a restorati\’e treatment has also been investigated, l^xpen- 
ments on chains taken from service of known history, together with a large number 
of laboratory experiments, iiave shown that the main cause of deterioration in 
service of wrought iron chains is the production on the links of a hardened skin by 
repeated small impacts. These impacts are received in the movement of link on 
link, hammering on the ground, rattling through hawse pipes and similar actions 
The existence of this thin brittle skin renders tlie chain link extremely liable t<.> 
sudden failure under (juite small stresses. The application of bending forces, 
particularly tho.se due to shock, produces in the hardened skin a crack of such a .shapr 
that great stress concentrations occur at its root, and consequently the crack passes 
on through the entire section of the Jink with the ab.sorption of very little energ}*. 
Annealing a* a dull red heat causes recrystallisation and softening of the hardene<l 
skin, thus restoring the link to its normal ductile state. Normalising from i ,000'' C. 
produces the same result. The relative merits of annealing and normalising are 
fully discussed. The Report, a Royal octavo volume containing 167 pages and oj 
illustrations, may be obtained, price 7s. (>d. net (postage extra), from H.M. Stationery 
Office, Adastral House, Kingsway, W.C.2, or through any bookseller. 


MEETINGS OP OTHER SOCIETIES 
OURINO THE ENSUING WEEK. 

Monday, March 4. .Aeronautical Society, at the Institu- 
tion of Electrical En/jineers, Savoy IMace, W.C. 
6.30 p.m. Group-Captain H. M. Cave-Browne-Cave, 
“ Royal Air Force Far-East Flijrht.” 

Architects, Royal Institute of British, 9, Conduit Strexit, 
W. 8 p.m. Dr. Leonard Hill, “ Modern Methotis of 
Heating and Ventilation.” 

Chemical Industry, Society of, at Burlington House, 
W. 8 p.m. I. lArof. A. R, Ling, ” Recent Advances in 
the Chemistry of Folvsaccharides and Allied Com- 
pounds.” 2. Dr. F. W. Norris, ” Recent Researches 
of Pectous Substances.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 
7 p.m. Discussion on ” Variable-Speed Alternating* 
Current Motors,” opened by Mr. L. J. Hunt; 

At the University, Edmund Street^ Birmingham, 
7 p.m r>i.scussion on ” t'he Anticipation of Demand 


and the Economic Sedectiou, Provision and I.ayout 
of Plant,” with introductory papers by Capt. J. M. 
IXmaldwni (Power Systems) and Mr. J. G. Hines 
(Telephone Systems). 

I'ngineers, Society of, at Burlington House, W. (> p.in. 
Mr, H. R, Lordly, ” The \Vaterpnx>ftng of Omeretc 
Structures.” 

Farmers’ Club, at the* Whitehall Rooms, Northumberland 
.Avenue, S.W. 4 p.m. Sir John Russell, ” Farming 
in Australasia : its Bearing on British Farming.” 
(teographical Society, at the Aeolian Hall, New Boi\d 
Street, W\ 8.3c p.m. Mrs. Gordon-Gallien, Mr. J. W'. 
Cornwall and Mr. Colin C. Rose, ” The Kalambo Falls, 
Northern Rhodesia.” 

Royal Institution, 21, .\lbemarle Street, V\ \ 5 p.m. 

General Meeting, 

Surveyors’ Institution, 12, Great George Street, SA^ . 
8 p.m. Mr. P. L. Thompson,** Ret^ent l>evelorments 
in Town banning.” 
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Victoria Institute, at the C<»itra! Hall, Westminster, 
S.W, 4.30 p.m. Dr. A. R. Short, “ Recent Literature 
concerning the Origin of Species.” 

University of I^ndon, at King’s College, Strand, W.C. 

5.30 p.m. Mr. H. Wickham Steed, ” The War and 
Democracy in Central Europe.” (L^:ture II.) 

At the London School of Economical, Houghton Street, 
W.C. 5 p.m. Mr, Paul Vacher, “ Present Aspects of 
French Politics.” (Lecture HI.) 

At University College, Gower Street, W.C. 2 p.m. 
Prof, Dr. A. W, Keed, ” Victorian England,” 

•>.30 p.m. Mr. James Bonar, ” DemoOTaphy in the 
i;th and i8th Centuries,” (Lecture IV.) 

At University College Hospital Medical School, Gower 
Street, W.C. 5.30 p.m. Dr. A, Maitland Ramsa> , 
” The Eye in General Medicine.” (Lecture 1.^ 

rt'csDAV, March 5. .Automobile Engineers, Institution of, 
at the Royal Society of Arts, Adelphi, W.C. 7.45 p.m. 
Mr. A. E. L. Chorlton, “ The Heavy Oil Engine on 
Road and Rail.” 

Civil Engineers, Institution of. Great George Street, 
S.W. 6 p.m. Mr. Conrad Gribble, ” Impact in 
Railway Bridges, with particular reference to the 
Report of the Bridge Stres.s Committee.” 

Electrical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7 p.m. Messrs. E. B. Wedmore, 
W. B. Whitney and C. E. R. Bruce, ” An Introduction 
to Researches on Circuit Breaking.” 

Empire Society, at the Hotel Victona, Northumberland 
Avenue, W.C. 8.30 p.m. 

Industrial Transport Association, at Australia House, 
Strand, W.C. 6.30 p.m. Mr. John H. Slirk, 
” Canadian and American Travel and Transport.” 
Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. J. S. Hu.xlcy, ” Evolution and the Problem of 
Species.” (Lecture VI.) 

United Service Institution, Whitehall, S.W. 3,30 p.m 
Anniversary Meeting. 

University of London, at the Institution, of Electrical 
Engideers, Savoy Place, Victoria Embankment, W.C. 

5.30 p.m, Mr. Luigi Emanueli, “ High Tension 
Cables.” (Lecture V.) 

At King’s College, Strand, W,(". 5.30 p.rn. Piof. 

Dr. R. W. Seton-Vt'atson, ” The Eastern Question ” 
(Lecture VIII,) 

5.30 p.m. Mr. C. B. Unwin, ” The Application of 
Direct C urrent Motors to Heavy Traction ” 
(Lecture IV.) 

At University College, Gower Strec't, W.C. 5.30 p.m. 
Lecture on ” The Current W'ork of the Biometric 
and Eugenics Laboratories.” (Lecture V'l.) 

Zoological Society, Regents Park, N.W. 5.30 p.m. 
Scientific Business Meeting, 

\\ 1 ONESDAY, March 6.. Analysts, Society of Public, at 
Burlington House, W. 8 p.m. (i) Mr. A. L. Andrew, 
” The Cryoscopic Method for the Detection of Added 
Water in Milk. (2) Christine M. Fear, ” The Alkaloid 
Test for Tannin.” 

Geological Society, Burlington House, W. 5.30 p.m 
Mrs. M. M. Ogilvie Gordon, D.Sc., “ The Structure of 
the Western Dolomites.” 

Heating and Ventilating Engineeis, Institution of, at 
Caxton Hall, Westminster, S.W. 7 p.m. Dr. B. J. 
Owen, “ The Dessication of Vegetable Material,” 
Literature, Royal Society of, 2, Bloomsbury Square, 
W.C. 5.15 p.m. 

Roman Studies, Society for the lYomotion of, at Burling- 
ton House, W. 4.30 p.m. I..ecture by Mr. R. P. 
Ixingden. 

United Service; Institution, Whitehall, S.W. 3 p.m. 

Captain J. V. Creagh, ” The Fleet of the Future.” 
t’niversity of London, at King’s College, Strand, W.C, 
5 p.m. The Rt. Hon. Sir Frederick Pollock, ” Judicial 
('aution and Valour.” 

5.30 p.m. ” The Social Background of Engli.‘;h 
History.” (Lecture Vin.)-~Sir Charles AHom, 
” English Woodwork and Furniture.” 

5,30 p.m. Prince D, Svyatopolk Mirsky, ” Contem- 
porary Russian Literature, 1917-1928." (Lecture VIII). 
At the London School of Economics, Houghton Street, 
W.C. 6 p.m, Capt. V. W. Garwood, “ Coin-counting 
Machines.” 

At University CxiUege, Gower Street, W.C, 5.30 p.m. 
Mr. A. M, Wijk, ” Three Swedish Novelists : Fremrika 
Bremer, Almquist, and Rydberg.” (Lecture 11 .) 

At University College Hospital Medical School, Gower 
Street, W.C. 5.30 p.m. Dr. A. Maitland Ramsay, 
” The Eye in Gcaieral Medicine.” (Lecture IL) 


Thursdav, Marcu 7. .Aeronautical Society, aj the Roya 
Society of Arts, Adelphi, W.C. 6,30 p.m. Mr.C, N.H. 
Lock, “ Airecrew Body Interference.” 

Chemical Society, Burlington House, W, 8 p.m. 
I. Mr. F, G. Mann, "The Stability of Complex 
Metallic Salts.” 2. Mr. A. B. Manning, " The Deter- 
' mination of Unsaturated and Aromatic Hy'dxocarbons 
in Light Oils and Motor Spirits.” 3. Mr. S. Glasstone, 
" Studies of Electrolytic Polarisation. Part VI I. 
Complex Cyanides, (a) Silver.” 4. Mr. S. Glasstone, 
" Studies of Electrolytic Polarisation. Part VIU. 
tximplpx Cyanides. (0) Copper.” 

Electrical Engineers, Institution of, at Trinity College, 
Dublin. 7.4^ p.m. Mr. E, S. Ritter, " Picture 
Telegraphy.” 

L.C.C,, The Geffrye Museum, Kingsiand Road, L. 

7.30 p.m. Mr. Sydney J. Davies, " Some of Ixmdon’s 
Heirlooms of Industry.” 

Mechanical Engineers, Institution off at the Royal 
Technical College, Glasgow. 7.30 p.m. Mr. J. G. 
Weir, ” Modem Feed-Water Circuits.” 

At the Engineers’ Club, Manchester. 7.15 p.m. 
Mr. A. B. Winterbottom, " Heat Insulation.” 

Oil and Colour Chemists’ Association, at the Paintere' 
Hall, Little Trinity Lane, EX. 7.30 p.m. Continua- 
tion of Discussion of “ The Painting of Cement and 
Plastci.” (Joint Meeting with Incorixirated Institute 
of British Decorators.) 

Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Rev. W. H. Draper, ‘‘ The Use of Language and its 
Difficulties.” 

Transport, Institute of, at the Y.M.C.A. Hall, Newcastle- 
upon-Tyne. 7.30 p.m. Mr. E. McClelland, " Some 
Aspects of Selling Rail Travel.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Mr. A. E. Twentyman, “ German Education 
since the War.” (Lecture IV.) 

5.30 p.m. M. Marcu Beza, " Byzantine Influences on 
Roumanian Literature.” (Lecture I.) 

5.30 p.m. “ Czechoslovakia.” (Lecture VIII.)-- 
.Mr. J. Hanc, " Modem Currents in Czechoslovak Art 
.and (mlture.” 

(King’s College.) At 40, Torrington Square, W.C. 

4.30 p.m. Mr. N. B. Jopson, " The Early Civilisation 
of the Slavs.” (Lecture I.) 

At University College, Gower Street, W.t, 5.15 p.m. 
Prof. Hans Przibram, " Contu'cting I..awt. in Animal 
Morphology.” (Lecture I.) 

5.15 p.m. Prof. J. E. G. de Montmorency, "The 
Principles of Law : a Course for Laymen.” (Lecture 
III.) 

5.30 p.m. Signor A. M. Bassani, " Nicolo Tommaseo ” 
fin Italian). 

Frioay, March 8 , . Astrononucal Society, Burlington 
House, W. 5 p.m. 

Malacological Society, at University College, Gower 
Street, W.C. 6 p.m. 

Metals, Institute of, at the University, St. George’s 
Square, Sheffield. 7.30 p.m. Messrs, D. F. Campbell 
and W. S, Gifford, “ m-ogress of Electric Furnaces.” 

Oil and Colour C'^hemists' Association, at Milton Hall, 
Manchester. 7.30 p.m. Mr. S. T. Kmsman, " A few 
Notes on the Fastness to Light of Lake Colours.” 
Physical Societ^^ at the Imperial College of Science and 
Technology, South Kensington, S.W. 5 p.ta, i. Dr. 
Ezer Griffiths, and Mr. J. H. Awbery, "The 
Dependence of the Mobility of Ions in Air on tlw* 
Relative Humidity.” 2, Prof, A. M. Tyndall, " Some 
unsolved Problems relating to the Mobility of Gaseous 
Ions.” General Discussion on the Mobility of 10ns. 
Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Ihof, T. F. Tout, " The Place of W’omen in Latei 
Medieval Civilization.” 

University of Ixmdon (King’s College), at 40, Torrington 
Square, W.C. 5.30 p.m. Dr. Otakar Odlozilik, "The 
Bohemian Reformation.” (Lecture III.) 

At University College, Gower Street, W.C. 5 jp.m. 
Mr. C. F, A. Pan tin, " Comparative Pl^aiology/^ 

5.30 p.m. Dr. j. Howard Jones, " Hygiene of the 
Mercantile Marine.” (Lecture 111.1 
At University College Hospital Medical SchooL Gower 
Street, WX. 5.30 p.m. Dr. A. Maitland Ranmy, 
" The Eye in Gmieral Medicine,” (Lecture III.) 
Saturday, March 9..LXX., The Hominmn Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. R. W. Sloley, ” The 
Cave>Artists of the Stone Age.” 

Royal Institution, st, AlbenStrle Street, W. 3 p.m. 
Sir Emeet RutherRird, ” Moksmlar Motions in Rarefied 
Gases/' (Leoture IL) 
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Ill communications for the Society should be addressed to the Secretary , John Street , 

Adelphi , W . C . (2.) 

NOTICES. 

NEXT WEEK. 

Wednesday, March 13th, at 8 p.m. (Ordinary Meeting.) R. P. G. 
Denman, A.M.I.E.E. (of the vScience Museum, South Kensington), Loud 
Speakers. Dr. William Henry Eccles, D.Sc., F.R.S., will preside. 


SHAW LECTURES. 

Monday, February 25th, 1929. Sir Thomas Morison Legge, C.B.E., 
M.D., late vSenior Medical Inspector of Factories, delivered the second of his 
course of three lectures entitled, Thirty Years’ Experience of Industrial 
Maladies (1898-1927).” 

The lectures will be published in the journal during the summer recess. 


THE PRESERVATION OF ANCIENT COTTAGES. 

A general meeting, at which The Right Hon. J. Ramsay Macdonald, M.P., 
presided, of subscribers to the Fund for the Preservation of Ancient Cottages 
was held on Wednesday, February 27th. A resolution that the report of 
progress up to 31st December, 1928, which had been previously circulated, 
should be adopted, was proposed by the Chairman, and supported by Mr. 
G. K. Chesterton, Sir Charles Wakefield, Bt., C.B.E., Mr. H. Avray 
Tipping, F.S.A., and Lieut.-Col. Sir Arnold T. Wilson, K.C.I.E., C.S.I., 
C.M.G., D.S.O. At the conclusion of the meeting a vote of thanks to the 
Chairman was proposed by Sir George Sutton, Bt., Chairman of the Council, 
and carried unanimously. 

A full report of the meeting will be published in the Journal at an early date. 
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THIRTEENTH ORDINARY MEETING. 

Wednesday, February 27th, 1929. Dr. L. A. Jordan, D.Sc., A.R.C.S., 
in the Chciir. 

A paper on “ East Indian Copals and Damars " was read by Mr. A. F. 
Sutkr. The paper and discussion will be published in the Journal dated 
April 26th. 


PROCEEDINGS OF THE SOCIETY. 

ELEVENTH ORDINARY MEETING. 

Wednesday, February 13x11, 1929. 

Mr. H. V. Taylor, A.R.C.S., B.Sc., O.B.E., Commissioner of Horticulture, 
Ministry of Agriculture and Fisheries, in the Chair. 

'Fhe following Paper was read : — 

THE STUDY OF THE ORDER OF FLOWERING AND POLLINATION 
OF FRUIT BLOSSOMS APPLIED TO COMMERCIAL FRUIT GROWING. 

By Cecil H. Hooper, F.L.S., M.R.A.C., F.S.I., of Wye, Kent. 

The object of this paper is to show that observations of fruit blossoms and 
their insect visitors may be used as a guide in orchard planting and in the 
increase of the crop of fruit' 

It is granted that many things are necessary' in order to secure a good and 
profitable fruit crop ; one naturally thinks of the need for healthy trees, 
efiicieiit drainage, suitable soil, proper cultivation, , freedom or protection 
from diseases and insect pests, kindly weather especially at blossoming time, 
and, lastly, a remunerative market. 

Botany, however, teaches us that the pollination of fruit is well worth 
careful and thoughtful study as without fertilisation fruit is not produced. 

By pollination is meant the transference of pollen grains from the anthers 
to the stigmas ; the pollen grain there germinates, throwing out a jxdlen tube 
which travels through the style to fertilise the ovule, which then becomes a 
seed and around which the fleshy fruit forms. 

Agricultural and horticultural research has devoted much of its energy to 
explaining why many good practices which have been long in existence are 
right (liming, for example). Our forefathers planted orchards of mixed 
varieties, whether it was of apples or cherries, and kept bees ; recent research 
on frnit pollination has proved that both were good practices. 

The Arabs, certainly as far back as the time of Mahomet, cut poUen-bearing 
branches from the male date palms, carried them up the fruit*- bearing trees 
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and tied them among the branches for the wind to distribute the pollen. The 
Turks must have long known that without a certain little wasp they could not 
get a crop of Smyrna figs. Probably neither the Arab nor the Turk would 
satisfy the botany examiner of London University as to his knowledge of fruit 
pollination, but observation and experience have taught each a great deal, 
and it has been left for recent years to explain the facts in botanical terms. 

In growing our common English fruits we get examples of wind and 
insect pollination ; self and cross fertilization. 

Wind Pollination. 

Cob and filbert nuts and walnuts each produce dust like pollen which is 
carried by the wind to the female flowers ; in each of these botanical observation 
has something to teach. To ensure a crop it is necessary that the pollen be 
shed at the time that the stigmas of the little nut flowers are receptive. The 
catkin-bearing branches must not be pruned off before the nut flowers are 
fertilised ; some varieties do not bear many catkins, and in some kinds the 
time of pollen shedding and of the nut flower blossom do not syncronize, so 
tliat it may be advantageous to have a few trees of another variety to assist 
the pollination. The late Mr. George Bunyard recommended planting an 
occasional Cosford Cob through the nut plantation, it being a variety that 
bears many catkins. Professor E. J. Wickson, of California University, has 
shown that for growing walnuts commercially it is advisable to inter-plant 
several varieties, as in some sorts the pollen is shed too early or too late for 
the female flowers on the same tree. In the garden of an uncle at Sheldwich, 
Kent, there were two walnut trees standing about ten yards apart ; one was 
a soft-shelled walnut, the other a hard-shelled w^alnut ; he kept an account 
of the yield, and in 30 years the trees bore 340 bushels of nuts, which sold for 
8s. (besides some kept for the house). I believe the good and regular 
yield was due to the fact that they were different varieties and cross-pollinated 
one another efficiently. 

Insect Pollinated Fruits. 

The strawberry is pollinated both by wind and insects. Raspberries and 
Loganberries are perfectly self-fruitful, i.e., they mature fruit perfectly with 
pollen of the same plant, but they need insects to carry the pollen. If insects 
are excluded from the blossoms, the fruit is imperfect and deformed. Hive 
bees are very fond of raspberries, and undoxibtedly increase the crop, and the 
raspberry is one of the best plants for honey production. 

Gooseberries, red currants and black currants all mature fruit perfectly with 
pollen of the same plant, but their pollen is glutinous, like minute grains of 
boiled sago, which clings together and cannot be transported by the wind, s6 
they are dependent on insects to carry it from the anthers to tlie stigmas. 
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Where a large acreage of gooseberries or black currants is grown, there may 
not be sufficient wild insects to visit the blossoms, and growers find that by 
placing hives of bees in the plantations they get more fruit. 

Fruit Trees. 

In fruit trees profuse blossoming does not necessarily foretell a large crop ; 
weak trees sometimes flower excessively to the disadvantage of maturing 
fruit ; super-abundance of flowers apparently wastes energy. 

In the case of apples, cherries, pears and plums it is found that the blossoms 
are practically entirely dependent on insects for fertilization ; experiments 
show that wind carries very little of the pollen from flower to flower. In 
these fruits a new factor comes in, viz., that a large number of the varieties 
will not mature fruit when pollinated by pollen of the same variety. A new 
variety is originated as a seedling and is propagated by budding and grafting 
on other stocks ; consequently, the pollen is similar whether it comes from the 
same flower, the same tree, or another tree of the same variety, though it may 
be growing at a distance. 

Self-fertile or self-fruitful is a term applied to a variety that matures a 
considerable proportion of its blossoms into fruit with pollen of the same 
variety. 

Partially self-fruitful means that only a small proportion of the flowers 
will mature fruit with pollen of the same variety. 

Self-sterile is a term applied to varieties that will mature no fruit with their 
own pollen, or mature only perhaps one fruit in a thousand blossoms, which 
is for practical purposes self-sterile ; there are varieties, such as Cox's Orange 
Pippin, and Lane’s Prince Albert, which in many trials have shown themselves 
to be self-sterile, although one flower out of 2,000 may eventually mature a 
fruit under glass after .several years of trial. 

Of apples grown in the open about two-thirds of the varieties appear to be 
self-sterile, and no variety is sufficiently self-fruitful to plant profitably in a 
block alone. 

About half the varieties of pears are somewhat self-fruitful, but they are 
relatively less self-fruitful than apples. 

With plums, about half are more or less self-fruitful and half are self-sterile, 
or nearly so. 

Among cherries, Morello is perfectly self-fertile, Flemish and Kentish 
preserving cherries and May Duke are to a small extent self-fertile, but the 
sweet cherry varieties are all either absolutely self-sterile, or self-fruitful to 
the extent of only one or two per cent. It is consequently not surprising that 
there are cherry orchards which year by year crop badly, especially as 
some varieties of cherry are inter-sterile, i.e., will not mature ^it with 
pollen of the other variety. 

As cross-poUination is shown to be beneficial in increasing the crop, it is 



Mar. 8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS, 427 


necessary to ascertain that the varieties which it is proposed to plant together 
flower at about the same time ; one should avoid planting early flowering with 
late flowering, unless there is a mid-season flowering variety which will pollinate 
both. 

It may be stated that, provided the two varieties are in flower at the same 
time, the pollen of one variety is as good in the production of fruit as is another : 
in the U.S.A. in experiments with apples some varieties are found to cross- 
pollinate better than others ; personally, I believe there is a difference (especially 
in some of the shyer bearing varieties) and that a variety may bear more fruit 
with one kind of pollen than with that of another. I think this may be 
more the case with fruit grown in the open than that grown in the more 
comfortable glass house. 

It is interesting to find that different varieties of the various fruits flower 
in a definite order in the same way as the flowers of the countryside, where the 
snowdrop is followed by the aconite, the crocus by the hazel, lesser celandine 
by the coltsfoot, almond by wood anemone, and so forth ; in like manner the 
different varieties of pear, plum, apple and cherry flower in fairly regular 
succession. In former days orchards were planted with a large number of 
varieties which mutually cross-pollinated one another, but in wishing to lessen 
the number of varieties and in order to grow a large quantity of a remunerative 
variety, some orchards have been planted with one variety only, or with two 
^'arieties that do not flower at the same time or, in the case of some cherry 
orchards, with varieties that do not cross-pollinate. 

Careful records of the order of flowering of apples, pears and plums have 
been kept at six or eight observation stations in Australia for several years 
and these records correspond fairly nearly with those kept in England ; thus 
Black Diamond plum flowers early and Pond's Seedling late ; in pears, Brock- 
worth Park flowers the earliest with Keiffer’s Hybrid, whilst Williams’s Bon 
Chr6tien, Marie Louise, Glou Morceau and Beurre Capiaumont flower late, 
showing that the order of blossoming in Australia closely resembles that in 
England. In Australia many more English varieties of apples, pears, plums 
and cherries are grown than in Canada and the U.S.A. ; one wonders why 
European varieties of apples should thrive better in Australia than they 
do in America; veiy^ few American varieties of apple succeed in England. 

Fears. 

Pears are of special interest in the history of research in fruit pollination, as 
it was in 1890 that Mr. M. B. Waite was asked by the Department of Agriculture 
of the U.S.A. to investigate the cause of unfruitfulness of an orchard of 22,000 
Williams’s Bon Chretien trees which, although planted fifteen years and healthy, 
hardly yielded any fruit. In this orchard it happened that three trees of 
different varieties had been planted by mistake among the Williams (two Clapp’s 
Favourite and one Buffam). In the neighbourhood of these three trees the 
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Williams were very productive, bearing down the branches to the ground with 
the weight of the fruit. His previous experiments led Mr. Waite to believe 
that this limited and local abundance was caused by cross-fertilisation from 
the other trees, and this view was fully confirmed by all his subsequent 
experiments. I had an example of the importance of pollination in pear, 
though on a very small scale, when fruit fanning at Swanley, Kent ; I planted 
48 Pitmaston Duchess trees in an apple orchard on flat land rather low ; 
although for four years they flowered well, they did not mature a single fruit. 
I therefore had them taken up and replanted them on a hill side about a quarter 
of a mile away in a plantation of pears of different sorts and placed a hive of 
bees amongst them ; the trees then bore well. 

In my own experiments I have found the following varieties more or less 
self-fruitful : — Conference, Dr. Jules Guyot, Chalk, Beurr^ d'Amanlis, Swan’s 
Egg, Colmar d’^t6, Duchesse d’Augoul^me, Marguerite Marillat, Winter 
Windsor, Jargonelle, Souvenir du Congres, Beurr^ Jean van Geert, Beurr^ Diel, 
Durondeau, Petite Marguerite, Blickling and Glou Morceau. Only one fruit 
from each has matured with me out of many trials with Pitmaston, Williams 
and Doyenne du Comice. No fruit matured in my trials with own pollen 
from Clapp’s Favourite, Fertility, Emile d’Heyst or Catillac. 

At the Royal Horticultural Society’s Gardens, at Wisley, Mr. Chittenden 
and Mr. Rawes have experimented to a considerable extent on the pollination 
of pears as well as of apples and plums; in a recent letter Mr. Chittenden 
gave me the names of fifty-two varieties that had been found to be self-fertile 
to a greater or lesser extent under glass, and of forty-four that had not so 
far matured fruit with pollen of the same variety. 

In pears some of the best varieties are shy bearers. Last year I tried twenty* 
six different kinds of pollen with Doyenne du Comice but only from six of 
these did fruit mature ; these were from pollen of Hessle, Triomphe de Vienne, 
Fertility, Gregoire Bourdillon and Madame Lye Baltet ; but another year 
many of the other varieties which failed might mature good fruit. 

Careful observations in successful and unsuccessful pear plantations might 
yield many facts and suggestions which might be checked by pollination trials. 

Among successful pollination re.sults were : — Clapp’s Favourite with Con- 
ference ; Dr. Jules Guyot with Clapp’s Favourite, Roosevelt ; Fertility with 
Conference ; Durondeau with Fertility ; General Todleben with Conference ; 
Vicar of Winkfield with Winter Cresanne ; Williams’s Bon Chretien with 
Clapp’s Favourite, Winter Cresanne or Fertility ; Pitmaston with Conference 
or Williams’s Bon Chretien ; Uvedale's St. Germain with Marie I^ouise ; 
Catillac with Fertility or Uvedale's St. Germain. 

Apples. 

Although a considerable proportion of apples are gradually being., shown 
to be more or less self-fruitful (under glass, varying from 7% down to 0.2%), 
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Approximate order of flowering of Pears. 


yet all experimenters agree that no single variety can be advantageously 
planted alone and that all varieties yield more if interplanted with one or more 
varieties in flower at the same time. Even the most self-fruitful variety will 
yield three or four times the crop with other varieties than if planted alone. 
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In 1910 I placed three paper bags over unopened blossoms on trees of 63 
different varieties of apple, with the following results: — i, with insects 
excluded only '' Irish Peach ” matured fruit ; 2. flowers pollinated ‘ with own 
pollen, eleven varieties matured fruit ; 3. flowers pollinated with a different 
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pollen, forty-eight varieties matured fruit. Tliese were single trials in each 
case, but my experience since is that this gives a fairly correct idea of apple 
pollination in the open air. Among the varieties found most self-fruitful 
are Stirling Castle ; Rev. W. Wilks ; Golden Spire ; Irish Peach ; Christmas 
Pearmain ; Baumann's Red Winter Reinette ; Ben’s Red ; Miller’s Seedling ; 
Lord Derby ; White Transparent and Tower of Glamis, but with many 
trials I have never persuaded Cox’s Orange or Lane’s Prince Albert to mature 
fruit with their own pollens. 

Where a variety has been planted alone in block, it is recommended to 
re-graft or replace one tree in eight with a different variety flowering about 
the same time ; Bramley’s Seedling is found to be a s}>ecially good variety 
with which to re-graft. Each third tree in each third row of a different variety 
is considereddhe minimum proportion for a ])ollenising variety. 

In planting a new orchard it is advisable to plant not more than two or three 
rows of one variety and then alternate with another variety. 

Experience and experiment show the following to be good varieties to plant 
together, though other combinations may succeed ec|ually well : — Cox’s Orange 
with Worcester ; Bramley with Lane’s ; Newton with Lord Derby ; Blenheim 
with Newton ; Early Victoria with Grenadier ; Beauty of Bath with Allington ; 
James Grieve with Cox’s Orange ; Gladstone witli Cox’s Orange or Worcester. 
In many trials 1 have found Cox’s Orange to be a good })olleniser ; the crosses 
have almost always taken and matured fruit. 

Plums. 

Plums are grouped according to pollination experiments into three classes 
I. those that are considerably self-fruitful ; 2. those that are absolutely or 
very nearly self-sterile ; and 3. a few that are partially or slightly self-fruitful. 
The most self-fruitful group includes : — Pershore Yellow Egg, Pershore Purple, 
Victoria, Czar, Denniston's Superb, Monarch, Shepherd’s Bullace, Kentish 
Bush, Early Transparent, Prince of Wales, Bradley’s King of Damsons and 
Gisborne. 

The partially self-fruitful varieties include; — Rivers’ Early Prolific, Early 
Orleans, Cox's Emperor, Prince Englebert and Belgian Purple, whilst the 
self-sterile varieties include : — Pond's Seedling, Greengage, Jefferson, Bryanston, 
Late Orange, President and Coe’s Golden Drop. 

Of the self-fruitful varieties Pershore Yellow Egg plum fruits perfectly in 
Worcestershire without other variety, and yields as heavily as potatoes, but 
all the other kinds yield more heavily if pollinated with pollen of another 
variety. 

Some suggestions based on pollination experiments and orchard practice 
may be found useful. Rivers' Early Prolific crops well with Prince of Wales, 
Czar or Monarch ; Pond’s Seedling with Czar, Kentish Bush or Belle de Louvain; 
Belle de Louvain with Czar or Kentish Bush ; Monarch with Rivers' Early 
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Golden Gage with Pershore Purple. 

For the three specially shy bearing kinds Mr. M. B. Crane of the Jol^n Innes 
Horticultural Institution tells me that for Coe’s Golden Drop he has found 


Approximate order of flowering of Plums. 
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Pond's Seedling, Rivers’ Early Prolific and Monarch to be good poUenizers ; 
for Grwngage he has found Pershore Yellow Egg, Pond’s Seedling, Czar, Early 
Orleans or Bradley’s King of Damsons to be good poUenizers and for Bryanston 
Gage, Rivers* Early Prolific. At Wye there is a fruit garden of several acres 
enclosed by a circular wall about nine feet high ; on this wall are trained trees 
of different varieties of plums, and there are three hives of bees in the garden. 
These shy bearing plums all fruit here almost as plentifully and regularly as 
the Victoria. 

Mr. Crane finds that : — (i) President, Late Orange, Cambridge gage are 
inter-sterile; also (2) Coe’s Golden Drop and Jefferson, so these several 
sorts are unsuited to plant together alone for cross-poUination. 

Cherries. 

The Agricultural College of Wageningen, Holland, has just published a 
pamphlet on cherry pollination which ends with the following advice to cherry 
growers : 

1. In planting an orchard, plant two or more varieties in such a way that 
every tree of one variety has a tree of another sort next to it on one side at least. 

2. Keep a good number of hive bees in the cherry orchard during the 
blossoming period. 

In 1913 Mr. V. R. Gardner, of the Oregon Agricultural CoUege Experiment 
Station, published a bulletin showing that different crosses in cherries gave 
different yields ; besides showing that sweet cherries were in general absolutely 
self-sterile, he proved that the three chief varieties, Bing, Lambert and Napoleon 
were inter-sterile, i,e., would not cross-poUinate each other. Investigations 
in England at Merton and Wye have shown that most of the sweet cherries 
are absolutely self-sterile, or if at all self-fruitful only to the extent of about 
one per cent., which does not help much towards a crop ; cross pollination is 
therefore of very great importance in sweet cherries. 

The Duke cherries are slightly self-fruitful and appear to be best pollinated 
by other Duke varieties and by Morello. Flemish and Kentish Red preserving 
cherries are somewhat self -fruitful, but need cross-pollination. There is a 
plantation of Flemish cherries near Ramsgate which has been inter-planted 
with Kentish Red ; the crop is generally good and regular, so this seems to be 
a good practice. The Morello cherry is perfectly self-fruitful ; nothing is gained 
by cross-pollination ; this is the only cherry that can be safely planted alone. 

Mr. M, B. Crane, at the John Innes Horticultural Institution, in his 
valuable investigations has found that among the varieties grown in 
En^and there are groups of cherries that are inter-sterile, and that one should 
avoid planting them together alone. These are : — r. Early Rivers, Knight’s 
Early Black, Bedfordshire Prolific, Black Tartarian and Black Eagle. 2. 
Frogmore, Waterloo, Guigne de Winkler and Bigarreau de Schrecken. 3. 
Napokon and Emperor Francis. 
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Approximate order of flowering of Cherries. 
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Early Rivers being the most profitable cherry has sometimes been planted 
alone in large quantities, when it is found that the inside trees bear vety little 
fruit. Some growers (Sir Walter Berry at Selling, Mr. A. J. Tho|n^ at 
Rodmersham, and Mr. H. Stevens at Wye) have each found that a varietj?* 
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known as ‘‘Baumann's May " is a good cross-poUeni^er for E^ly Rivers ; it 
flowers at the same time and the fruit is ripe soon after Early Rivers, which 
it resembles. 

In choosing varieties to plant together one needs to avoid planting early 
flowering with late flowering varieties alone ; a mid season flowering sort might 
poUenate both the early and the late flowering varieties, bridgingthe difference 
in time of flowering. 



Chart — showing results of cross- pollination of Cherries. 
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I have made a table collected from the results of experiments 4 iad QXCblPrd 
observation from several sources which I hope may act as a guide in choosing 
varieties suitable to plant together. 

The most productive cherry orchards I know are planted with several varieties, 
and bees are kept in the orchards. If one cannot manage to have one hive 
per acre, have a hive to five acres. It will be found to be far better than 
having none. 

An excellent bulletin on Pollination and Growing of the Cherry"' by C. 
E. Schuster was published in 1925 by the Oregon Agricultural College 
Experiment Station. 

Insect Visitors to Fruit Blossoms. 

I had hoped this evening to devote a good deal of time to the insect visitors 
but the length of the paper does not allow it. 

There are a great many different kinds of insects that visit fruit blossoms, 
especially the apple. 

For several years I made brief notes of those I noticed and added up their 
numbers, which are given in the attached table. I am glad to say since I 
made my observations as a mere naturalist, Mr. J. Fox Wilson, as a trained 
entomologist, has made a far more complete list at the Royal Horticultural 
Society's Gardens, at Wisley, Surrey, and I would refer anyone interested in 
the subject to his well-illustrated report in the Jourml of the Royal Horticultural 
Society for 1926. 

Mr. Fox Wilson’s and my records differ in some ways. The Royal Horticul- 
tural Society's gardens are surrounded by common and woods ; there was not 
a large acreage of fruit, and the nearest hive of bees was about three-quarters 
of a mile distant, so wild insects were very numerous and hive bees not so 
numerous. At Wye there is a considerable acreage of cherry, apple and other 
fruits, and a good many hives of bees are kept ; the surrounding land is arable 
land and sheep pasture, which are not very favourable habitats for pollinating 
insects. 

All entomologists who have studied the subject of fruit pollination agree 
that the bee family, owing to the structure of the insects and their habit of 
keeping to one kind of flower on a journey, are by far the best fruit pollenizers 
of all insects. 

The bumble bees and the small wild bees do splendid work, but they are 
out of human control and cannot be increased in number. With high cultiva- 
tion wire fences replace hedgerows ; so that the banks and woods where the 
wild bees make their home decrease in area ; thus the hive bee relatively 
increases in value. 

Where there are large blocks of fruit the pollination by insects is out of 
proportion to the capacity of the local wild insects, and it is therefore of great 
value to place hives of bees in different parts so as to have them near the 
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numbers of differf.nt kinds of insects visiting fruit blossoms. 


Fruit. 

Hive bees. 

Bumble bees 

Small wild bees 
(Andrena & Halictus). 

Blue bottle flies. 

Other flies. 

Beetles. 

Ants. 

Earwigs. I 

Thrips. 

Other Insects. 

Notes. 
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Recorded by C. H. Hooper at Wye, Kent. 


currants and cherries and other fruit to carry pollen when the weather 
suitable. 

The American fruit growers keep bees extensively for the fertilization of the 
blossoms rather than for the honey. In England one finds that many of the 
most painstaking and successful fruit growers keep bees with the object of 
increasing their crops. 

It is advisable to distribute the hives rather than to have them all in one 
spot, the ideal arrangement being one hive to each acre of fruit. 

It may be found practicable to take hives to fruit plantations just befort‘ 
blossoming time, and afterwards to remove them to where there is more 
diversity of flowers, in the same way that hives of bees are taken to the heather 
moors. I have for three years taken out a hive to a cherry orchard just before 
blossoming time, and brought it home after flowering was over, with satisfactory 
results. 

It is said that bees fly from their hives against the direction of the wind and 
have it with them when returning laden with pollen and nectar, so that it 
may be advisable for hives to face the direction of the prevailing wind. 
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It is important to have the bees in the hive strong and in large numbers 
ready for their work in the early spring, the bees should, therefore, be left with 
sufficient food in the autumn for the winter, and will be benefited by being 
given syrup in early spring. 

There are three ways of managing the bees on a fruit farm : — (i) For the 

owner to look after them ; he may not have time or may not like bees, so (2) 
he can get one of his men to look after them, giving him a little higher wage ; 
(3) he can allow a bee-keeper to keep his hives in his orchards or even pay him, 
say, 5s. a hive, for the use of his bees for his fruit. 

I asked Messrs. Chivers & Sons, of Histon, Cambridge, their opinion about 
bees, and Mr. H. J. Chivers very kindly replied : I am afraid that, unlike 
our American friends, we are unable to state very definitely the effect of bees 
on the pollination of fruit. To our minds, it entirely depends on the type of 
weather just before and during the flowering of the fruit as to whether the bees 
are actually a great deal of good or not. However, as we keep about 500 
stocks of bees, you will realise that we do believe in them.” 

Conclusion. 

To summarise this paper, the points I wish to emphasise are, that if there 
are not sufficient wild insects, especially bumble bees and the small wild bees, 
in the neighbourhood to pollinate the crop efficiently, persuade someone to 
bring his hives of bees to your plantation and have the honey he gets as his 
reward. 

2. In planting a plantation or orchard of fruit trees choose two or more 
varieties that flower about the same time, avoiding planting together varieties 
of cherries that are inter-sterile. 

3. Where trees of one variety have been planted in large numbers inter-plant 
or re-graft one tree in nine with another variety in order to get cross-pollination. 

Finally, I have to thank Mr. F. I. Neame and Mr. H. Stevens for allowing 
me the run of their farms in which to make experiments, and answering 
many questions, also Mr. H. S. Rivers and Mr. E. A. Bunyard for making 
records of the order of flowering ; I thank Mr. F. J. Chittenden, Director of and 
Mr. A. N. Rawes, Experimenter of the Royal Horticultural Society’s Gardens, 
also Mr. M. B. Crane for much of the information included in this paper, also 
Mr. F. Edenden, of Wye, who made most of the lantern slides. 


DISCUSSION. 

Thk Chairm.vn, in opening the discussion, remarked that the side of the subject 
in which he had been more particularly interested was that of the effect of the 
weather on the growing of fruit ; and illustrated his remarks by means of a lantern 
slide of a pear blossom, showing how unfavourable weather adversely, affected 
the germination and growth of the pollen grain. 
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Ma. G. Fox Wilson {Royal Horticultural Society's Laborator^^ Wisley) said 
he was particularly interested in the paper from an entomological point of view, 
as there had been carried out at Wisley for some years close observations on the 
insect visitors to fruit flowers. Wisley was surrounded by a good deal of wild 
country, and it had been found that hive bees had played very little part in 
the pollination of the fruit trees there. In 1919 and 1920, when detailed observa- 
tions were first commenced, hive bees had been entirely absent, yet during 
those years excellent crops of apples, pears and plums had been obtained, due 
wholly to wild insects, particularly humble bees. In 1921 hive bees were 
present in quantity, but during bad weather, cold winds and heavy rains they 
had not worked ; whereas he had found the humble bees working extremely 
industriously. In the same year he had paid a visit to a very large fruit farm in 
Essex on a pouring wet' day. He had been on the fruit farm from 10 a.rn. to 
4 p.m., during which time it had never stopped raining, and there had not been a 
single hive bee about ; but he had seen humble bees busily engaged in pollinating 
flowers. He did not want to minimise the importance of hive bees, but it should 
be realised that in certain localities in which some fruit farms were placed, such 
as Wisley, the work depended mainly or entirely on humble bees, and other wild 
bees and certain flies. In the case of pears, blue-bottles were extremely useful. 

The Chairman remarked that he wondered what the country would be like if 
(‘verybody propagated the humble bee in all the fruit pflantations. He was glad to 
liear Mr. Fox Wilson say a good word for blue-bottles. It was the only time he 
had ever heard any good of them. Mr. Grainger was present — a gentleman who 
always managed to get regular crops of Cox's Pippins — and perhaps Mr. Grainger 
would tell the audience how he did so. 

Mr. H. Grainger said he could not say a great deal on the matter of how he 
managed to obtain regular crops of Cox's Pippins. The longer he went on, the 
more he felt that he could not express an opinion as to how things did come about. 
For instance, in 1917 there had not been a hive of bees anywhere in Essex, and 
yet it had been one of the biggest fruit years, with the finest sets he had ever 
.seen. He had been \ery interested in what the Chairman had said about the 
weather, because personally lie thought that had a great deal to do with the matter. 
In 1918, for example, there had been very few apples about. Owing, no doubt, to 
the dull, moist weather, there had been no circulation of the pollen. One important 
matter to pay attention to was the health of tlie tree. The healthier a tree was 
the better the set, and the better the distribution of the pollen. He had not 
noticed that fact until the last year or two, when he had some trees which were 
not so healthy as they should have been. Those trees had a good deal of bloom, 
but very few’ sets at the finish ; and he w^as inclined to think that their less healthy 
condition had a good deal to do with it. It w^as true that he had had good crops 
of Cox’s Pippins year after year. In 1920, for instance, he had a good crop, although 
no other variety was in flower until after Cox's; even Worcester (which is supposed 
to be helpful), had not come into bloom ; this result had puzzled him much and 
he could not understand it. 

Mr. W. Rogers (Past Chairman, East Mailing Research Station) agreed with 
Mr. Grainger that the health of the tree had a great deal to do wflth the cropping 
of it, but he thought there was a gentleman who had also a great deal to do with 
the cropping of the fruit tree, and that was Mr. Jack Frost. With the weather 
conditions good, one generally got a crop. He himself had been favoured with a 
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good crop of Cox's Pippins in 1918, but he was bound to say that sindte theii His 
Cox's had been very shy. He could not say why, because they were planted in 
amongst Worcester Pearmains, and other varieties, which were supposed to be 
suitable. Certainly he should say, as a practical fruit grower, that while the 
Bramley Seedling or the Newton Wonder would buy the horse, the Cox would not 
buy the bridle. In relation to cherries, he knew of a large orchard of very well- 
grown trees planted a number of years ago at Kingsdown, which very rarely 
grew a crop of cherries. He had been speaking to the present tenant lately, who 
said that he found by inter-planting he was gradually getting small crops there ; 
but it was really a tragedy to see tho.se beautiful trees growing and blossoming 
profusely, but with no result. That plantation was in one of the coldest districts 
in Kent, and he thought Mr. Jack Frost had stepped in there. He agreed with 
the Chairman that weather conditions had an enormous influence on the cropping 
or otherwise of the fruit. He would like to ask the lecturer the variety he thought 
was best to inter-plant with Doyenne du Comice. He had a row of Doyenne du 
Comice which made a very handsome picture, but whoso fruit-bearing qualities 
were almost nil. 

Mr. Spencer Mount .said he had quite an open mind on the (juestion of planting 
different varieties together. It was a matter which had rather worried him once 
or twice. He agreed with Mr. Grainger that a lot depended on the vigour of the 
tree and on the vigour of the fruit bud at the time of flowering. He had experi- 
mented once with some apple trees of the variety of Brain leys, Beauty of Bath 
and Glad.stone — which one would say were not self-fertile varieties. He had 
cut those trees down very hard. He had cut more than half the wood off, and 
more than half of the fruit l)uds. When they had come into flower, the flower 
had been very bold on all of those trees, and it was a most remarkable thing that 
without exception every flower on all three varieties had set. There had been 
five Bramleys in a clump, five Beauty of Baths in a clump and five Gladstones 
in a clump — an occurrence which one never came across ordinarily in trees. It 
Jiad struck him that it was not so much the cross pollination of different varieties, 
as the vigour of the fruit bud. By cutting the trees down by half, more vigour 
went into the fruit buds which were left. He had been on Mr. Grainger’s planta- 
tions where the trees were very healthy. Mr. Grainger pruned them hard every 
year, and no doubt all his buds were very healthy, the result being a crop every year. 

Mr. A. H. Hoare tendered his thanks to the author, with whom he had frequently 
corresponded, and whose letters had always been very lielpful. He was very 
grateful, as he was sure eveiy^ fruit-grower was, for the work which the lecturer 
had done and was doing. While pollination was an important factor in fruit 
production, it was not the only factor. Nutrition was another very important 
factor. A tree might become .so starved that it was unable to develop the crop 
of fruit which it was called upon to bear. It might carry a good crop of leaves 
and blossoms, but the amount of favourable food in the soil might be so scanty 
that it was unable to produce the crop of fruit which, other things being equal, it 
would have produced. Another factor of importance was that of disease. That 
was equally as important as nutrition. They had recently taken some evidence 
in Cambridge bearing on the health side of the question, and it had been shown 
that repeated doses of a disease on an apple tree would throw it out of bearing 
altogether. Results had been taken over a number of years, and a slage had 
l>een reached where the control trees repeatedly attacked l)y apple scab had been 
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unable to bear fruit ; whereas those trees which had been sprayed, and where 
attempts had been made to control the disease, were producing a crop yielding a 
profit of per acre. That was one of the most important discoveries of 
recent years in the matter of fruit production. Everyone knew that Jack PYost 
was a very important gentleman. Mr. Grainger had referred to a point which 
might leave one or two rather mystified, and that was how he produced Cox's 
Orange Pippins in a year when there had been apparently no pollen about to 
produce cross pollination. He desired to mention the following point as bearing 
on that. There was a young scientist at Cambridge who was also an amateur 
aviator. He had been going up in an aeroplane several thousand feet, and exposing 
gelatine plates in order to see what he could find in the way of germs of disease 
or anything living, and he was producing some very interesting information. 
For instance, he had exposed gelatine plates several thousand feet above terra 
firma, and he had obtained pollen of all sorts, which showed how far these minute 
grains of pollen might be scattered by the wind. All fruit trees were wind 
pollinated as well as insect pollinated. Grains of pollen would sweep through 
the atmosphere probably for miles if the wind was favourable, and that was what 
he thought had realty happened in such a case referred to by Mr. Grainger. 

Thk I^ecturer, in reply to Mr. Rogers, said he could only say what he had 
found successful with cross pollinating Doj^enne du Cornice. He had tried various 
different kinds of pollen, and the ones which he had found most successful were 
Hessle, Fertility and Triomphe de Vienne. He knew of cases, also, in which Glou 
-Morceau had been found good by some growers. 

With regard to bees, there was one small point he would like to mention, and 
that was that if the hives were actually on the spot the bees were ready to come 
out at a few moments' notice when the Aveather was fine ; they were actually 
there on the ground to do their work. He had been very interested to hear 
Mr. F'ox Wilson’s remarks on that side of the question. Mr. Fox Wilson, however, 
dwelt in the midst of a beautiful district surrounded by moors, commons and 
woods, in which wild Nature was at its very best in the way of pollination. In 
many parts of Kent one found 50 or 60 acres of fruit where the woods and the 
banks had gone. He was absolutely certain that if one had a plantation of five 
acres of gooseberries, and one put down a hive in the middle, a heavier yield would 
be certain to be obtained, and the same with black currants. It depended on the 
l)alance of Nature to some extent.. He had been extremely interested at hearing 
about the young Cambridge scientist finding pollen grains in the air. 7 'hat was 
well worth thinking over. Ifc was very strange that the Americans had experi- 
mented on the transference of pollen by the air. They had taken off the petals 
from thousands ol blossoms and had left them open to the transference of pollen 
l>y the air, and they had reported that there was not one case in 10,000 in which 
the fruit set ; the insects did not go to the blossoms when the petals were off. 

If anybody had any questions they w'ould like to ask of him he w^ould be only 
too glad to reply. His interest was to help fruit farmers. He would be only too 
pleased to try to solve any problem which was put to him. If only the practical 
man and the scientist would w^ork together, in a very short time a great deal of 
information would l>e gathered together. 


The Chairman, in proposing a hearty vote of thanks to the lecturer, said it 
was interesting to remember that Mr. George Norgate Hooper, the father of the 
lecturer, had been a Fellow of the Royal Society of Arts for nearly fifty years, and 
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had read several papers in that room. It was also interesting to note that the present 
lecturer had started work on the question of the pollination of fruit trees as early 
as IQ08. He had been carrying on that work ever since, and those present were 
very much indebted to him for having come and given them an account of his 
originaJ life work — certainly work which had extended over at least twenty years. 
If one looked at the tables which were exhibited on the wall, and if one studied 
the enormous amount of detailed observations which must have been made to 
get the exact dates of flowering of each of the varieties which had been mentioned 
that night, one would be able to gauge the enormous time and detailed work 
which the lecturer must have devoted to the subject ; yet he brought it all forward 
and laid it bare to the world in order that the fruit growers of the country might 
derive benefit from it. It was a very important subject, which had only just 
started to be tackled, involving at least three big sciences. The great amount of 
work which men like the lecturer were putting into it would rank as pioneer work, 
and he wanted the audience to join with him, for the reasons he had stated, in 
passing a very hearty vote of thanks to the lecturer for his excellent paper, and 
for the very interesting evening which he had given them. 

The vote of thanks having been carried unanimously, the meeting terminated. 


BRITISH INDUSTRIES FAIR. 

British Industries Fair : White City. -Not only should we not be surprised, 

we should not be indignant, either, when a salesman says, pointing to some of his 
wares : “ These are very beautiful ; we've been selling a lot of them lately." For 
this is the most respectable non seqnitnr of the present day. There is no doubt 
also a touch of up-to-date psychological science in the nonchalant assurance with 
which the salesman speaks ; he is bringing the pressure of suggestion to l)ear on 
his possible customer. " Forty million Britons can't be wrong," says a contemporary 
advertisement, so casting the lie in Ibsen's teeth ; for Ibsen said : " The minority 
is sometimes right : the majority is always wrong." 

A salesman at the White City picked up a tea-cup to show me. of which the only 
beauty, and that only from his point of view, was its alleged popularity. The brim 
of this cup was so artfully twisted about that only somebody with a knack could 
hope to avoid spilling half tlie liquid contents when drinking. Every conceivable 
shape of pot, and every conceivable decorative design for pots was to be found 
at the White City — except some of the simpler and better ones in each case. If 
one had had to choose an ingenious and fantastic set, I should have given my vote 
for the work of an Irish firm, the Fermanagh Pottery Company, whose more delicate 
pieces have a pearl-like glaze inside. On the other hand, a good sensible line, I 
thought, was that displayed by the Pearl Pottery of Hanley ; simple shapes, a 
blue-grey colour — not unlike that of Messrs. Wedgewood's well-known lavender 
ware — and not too high a glaze. 

The glass in general was inoffensive. One booth showed that the influence of 
Laliqiie has not been altogether rejected by British industry, but the designs 
themselves were very poor. Some large, round, painted flower bowls, exhibited 
by Messrs. Walsh of Birmingham were really attractive, and the glass fittings in 
the special section organised by the British Institute of Industrial Art were very 
satisfactory. 

This special section was, as might have been expected, of great interest. The 
most discriminating foreign ciitic could not, if only on its account, haVcj left the 
Fair with feeling anything but respect for our industrial art. Here, in some 
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sort of an. ensemble, was arranged a selection of furnishing textiles, metal work, 
furniture and various accessories. The wrought-iron' garden gate by the Stepney 
Craft School, an agreeable piece of work, acted as an entrance to one wing of this 
exhibition within the exhibition. The eye was then immediately caught by what 
is described as a cast-iron mantel register gate,'’ designed by Professor Lethaby. 
This had a fellow in the other wing, a slightly larger and equally fine grate, with 
architectural lines and a sober pattern. Here some curtains might be seen, designed 
by the most versatile of our men of taste, Mr. Roger h'ry. The textiles were mostly 
good, both those which depended on their pattern and those which depended on 
their sheen. The furniture, too, was on a high level, though the .simplicity in which 
the pottery was lacking is not by itself enough to be the making of a work of art 
where sideboards are concerned. Messrs. Russell, of Broadway, showed a civilised 
bedroom suite, and Messrs. Peter Jones a set of cane-bottomed chairs and a settee 
which Avould be excellent in the appropriate environment. A dining-room table 
was perhaps the best exhibit of the Bath Cabinet Makers, I Ad., and the walnut 
sideboard of this firm w’as almost very good. 

If an office has got to be sleek and solid, and if someone in it has really got to 
do a great deal of w’ork, the claims of the biggest table shown by Messrs. Globe- 
Wernicke should be very strong on the selector. This massive exhibit, the absolute 
antithesis in spirit of the Bureau du Roi and of the seventeenth and eighteenth 
centuries, recaptures in its proportions the humanity which it loses in its immaculate 
machine finish. 

A small but interesting booth was that of Messrs. Myers, a London firm specialising 
in ivory goods. Just as the makers of Oxford Marmalade have proved that a 
jam-pot can have a good shape, so Messrs. Myers prove that a shaving brush or 
a manicure set in ivory can be sati.sfying without the least effort lieing made to 
allure the eyt‘ with frills. Their wares look as “ high class ” as they are described 
to be, and made the present reviewer’s mouth water as much as anything at the 
White City. 

Messrs. Ortwciler appear to have the same instinct for the intrinsic potentialities 
of leather that Messrs. Myers have for ivwy. Their booth was not a booth, but 
an entire workshop, with large showrooms attached, yet in their range of exhibits 
one could not lind much that seemed a mere concession to popular taste, or lack 
of taste. 

The size of the .Fair made it impossible for a short review to do more than touch 
on a few points. British toys are an interesting subject : the more elaborate ones 
are so good : could we not produce better simple ones ? There is still more 
individuality in German toys than in ours. 

In printing, too, we are behind the Germans : not, under the circumstances, 
that there is any disgrace in this. Perhaps the increasing interest in book production 
which may be diagnosed at home will gradual!}^ lead to our excellent typographers 
being given a freer hand by their chiefs. If we discourage them too much they will 
be off to the Continent or to America, whence they are certainly the recipients 
of tempting offers. 


EXHIBITION OF ENGLISH DECORATIVE ART, 

Loan Exhibition of English Decorative Art. Lansdowne House. — The 
setting in which so many treasures are exhibited is a splendid one, a mansion 
built by Robert Adam himself. The actual arranging has been done with great 
skill, but even these grand eighteenth century halls are overcrowded with such 
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a wealth of furniture, tapestry and silver. But with a little imagination it is possible 
to re sort the different pieces, and to construct in one’s head several really “ ideal 
homes.'’ 

I'hc range of the exdiibition is wide. The Guild C'hair in Boom I is mid-fifteenth 
century ; there is a tapestry panel in Room IX, lent by Her Majesty the Queen, 
which was woven for Queen \'ictoria atiout oSSo. It is in tapestry that the show 
is most ricli ; there is much lint‘ silver, bat not a, corr(\spondingly remarkable 
collection of furniture. Hepplewhite is not represented. Nor is all the late 
eighteenth century work as perfect <is we miglit expect of the period ; on the 
other hand, some of the nineteenth century tables and chairs are charming. The 
wax fiowers. No. 366^ must not, indeed, cannot be missed, and visitors should 
not overlook the perpetual motion clock in the last room, wliich had just stopped, 
apparently for the tenth tinu' that morning, as I was passing. 

Sir Joshua Reynolds’ portrait of Sttaaie looks down on what is one of tlie most 
attractive groupings of all. Two wool and silk panels, with a design of flowers 
and birds, woven in London about 1723, flank a gilt gesso tal>le wdth cabriole legs 
dating from approximately the same time. The effect, heightened by a lovely 
bowl of tulips, is all one could {l(‘sire : .'esthetic, Inxiirious and reposeful. The red 
and orange needlework hanging, No. 212, is a. copy of a tapiestry of the same set 
as two panels mentioned above ; it has, however, a more cunphatic character, 
and pleases in rather a different way. 

No. 245 is as feminine' as No. 212 is masculine ; it consists of embroidert'd bed 
curtains and valances, the designs in many coloured silks bc'ing on pink silk, and 
said to have been worki'd liy Mary Blount, who marrit'd the ninth Duke of Norfolk 
in 1727. 

lh>r the grandest manner of all we must go back to those astonisliing [Products 
of the Sheldon factory, called the Hattield Sea.sons, Nos. 33 and 3b, which w(.'n‘ 
based on ch'signs of the I'leming, Martin de \'os. It is interesting to compare 
them with work from the Royal factory at .Mortlalu', whicii w.as foimch'd in j6.?o, 
nine years after the .Hatfield Seasons were completed. No. iot>, the “ 'Miraculous 
Draught of Fishes,’' based on the cartoon ]>y Raphael (.secured liy C'harles 1 on 
the advice of Rubens), is a great contrast to the Sheldon tapestries. Aesthetically 
the latter could hardly be more satisfactory. The designs an* closely knit and 
most skilfully di-stributed. T 1 k'\' an* in complete harmony with the texture of 
the material on wdiicji they an* woven. A delightful, thoiigli li‘ss important pair 
of panels. Nos. 242 and 24. (, bear witness that a more sparse and intermittent 
pattern can be successful ; it is not, tlierefore, the sizf* but the disposal of the 
masses in No. 106 which is not altogether agreeable. 'I'he historical importance 
of tliis piece is greater tliari its intrinsic beaidy. 

The cabinet makers of this country have produced f(*w finer piece's than the 
satinwood commode, No. 277, “probably Chippendale.’’ and the semi-circnlar 
cabinet in satinwood. tulip-wood and mahogany, hy Sheraton, No. 319. 'Fhe 
architectural ([ualit\^ of the former, the suavity and refinement of the latter are 
evident at a first glance ; yet they must be \x'ry pleasant to live wdtli, and would 
doubtless improve on acquaintance. There is nothing forced or overloaded about 
such w'ork, as in the cUvSe of much magnificent French furniture of the same period. 
The lines are simple, yet exquisite ; elegant, yet strong. 

An agreeable example of primitive sophistication is No. 81, an Elizabethan 
four-poster lied in carved oak. Needlework hangings and a sprea.d of a hundred 
years later have been added, and help to make a most attractive wtiole. The period 
of oak is also w'ell illustrated by a cradle, a dining table, a court cupboard and an 
extremely fine chest, while many cushion covers^ of just the right coarseness of 
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texture and niceness of design, suggest the robust culture of the early vSeventeenth 
century in England. 

Many of the silver exhibits are of an impressive size ; one could comfortably 
have a l)ath in one piece lent by the Duke of Portland. Hut tliere is dignity here, 
as well as bulk, and if it were not for the fact tliat demand for such goods is limited 
to-day, one would recommend the stinUmt of the craft to make careful notes of 
this section. 

Among the curiosities are a pair of portraits ; C'ollingwood by X(*lsoii, and Nelson 
l)y ('ollingwa)od. The two admirals met at Antigua, and amused thimiselves in 
tliis very civilised w^ay ; nobodv vvas ever l(‘ss of the blult bulldog than the most 
august of our national heroes. W(^ know from his despatches that h(‘ was 
excej)tion:dly broad-mind(*d ; we can see now that he knew how to use a pencil. 

A g(‘neral comment on the loan exhibition which ma\- strike some modern 
designers as a little disingennous is that it is a xery Imman siiow'. Tlicn' are three 
courses lielore applied art to-day. Machines miglit be dispensed wath as far as 
possible, 'I'his is not sen.sible or possible'. Man miglit lie furthei’ mechanised ; 
his belongings might be ('learer refiections of tlu' maclune age tlian t:h(‘v are. This 
is against reason and taste. Machines, on tlu' otlu'r hand, might be* humanised ; 
used, that is to saw wMh greater discretion and indixndualil y. Thi.s is the proper 
compromise. No great artist in any department of art has ex-er ])elittled the wisdom 
of th(‘ jiast ; and because our h'nglish traditions an' so valuable' we must be. grateful 

all those who have lent their lieautiful tilings for the pnblie' to see' at I.anscioxvne 
House, and to Mr. Selfndge, for lending the house itself. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


MaIv'OI 1 1 . . A(‘roii;)Ut)('al Soi U'ty, at the Kov ai. 
Socii rs OK Akts, Adplpbi, W .e . o. p) p.m. W'iiiii- 
Cormnnidcr O. li. tlviics, " l-inuifie IVrlormaiKC' 
Tests. ” 

A\itomolvili> h'.nij;ijHT'rs, Instilutioii <>t. al the ehicen’s 
Ifotel, Uirmi/iyhaju. 7 p.m. Mr. H. Kerr rliomas, 
" Some 111 vesti^’.atioiis into tlie 1 V-rformance oi 
Tidmlar Radiators tor Motor Vehicles.'’ 

Urewiijj.', Institute of, at ( hariiip Cross Sialimi Hotel, 
Strand, W.t . 7.15 p.m. Mr. W. R. I>all,“ Refrurcra- 

lioii as apfdied to Ueer and Water Coolin;,; and Cold 
Stora.ee in Bn: weiics.” 

C hadwick I.ecture, at tlie Ro^ AI Soeu- rv or Akts, 
Adeh'hi, XV. C . S T>.m. Mr. O. Mowlem Burt, “The 
MakiuA; of a Modern Building.” (Bossoin t'iift 
Let ture.) 

lost India .Assoeiation, al Caxton Hall, VX’estminster, 
S.W. .p p) p,m. vSir Waller VX’illson, ” Hiiropeans 
ill India and tlie RefoniLs.” 

lUectrical Engineers, Institution of, at .Armstrong 
College, Newcastle-on-l'yne, 7 p.m. Mr. LI. B. 
Atkinson, “ How Electricity does I'hings.” (f'aradav 
Lecture.) 

tjfographical Society, l.owther Lodge, Kensington 
Core, S.W. 5 p.m. Mr. A. Broughton Edge, 
” Methods of Geophysical Exploration.” 

Heating and VTmtilating Engineers, at the Ikirough 
Polytechnic, Southwark, S.K. 7.30 p.m. Mr. J. IL 
Bryant, “Sprinklers.” 

Mechanical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7.30 p.m. Prof. Dr. C. H. Desch, 
“The Nature of Hardness," (John Meeting xvith 
Society of (.'hemical Industry.) 

Metals, Institute nf, at 39, Eliiibatik Crcsc'ent, Glasgow. 

7.30 p.m. Mr. M, Parkin, “ I'he Anodic Treatment 
of Alvuuiniuni for Corrosion.” 


Transiort, Inslilute of, at the Institution of Electrical 
Engineers, Savov Plaf'e, W.C.'. 5.30 p.m, Mr. H. N. 

tlreslev, “ Rail Motor Car Developments.” 

I niversitv of l.ondon, at King’s ( ollege, Strand, W.C . 

5.30 p.m. Mr. H. Wickham Stei d, “The War and 
I )eTiK)cra< \ in Central Europe.” (J.ei'ture 111 .) 

.Xt the l.fitulon Scliool of I'.coiiomii s, Houghton Street, 
\A’.e . 5 p.in. Mr. l*an! Vacher, “ ITesent ,A.sf!erts 

ol I rem.h Polith s.” (I.ectmc IV.) 

■Xt the l.ondon Schoi'l of Hvgiene and Tropical 
Medicine, 37, 'lorrington Square, XX .( . s.30 p.m. 

Prof. h'. Eiilleborn, “ Some Questions of Tropical 
.'ind i.oeal Helniiuothologw” (l.ef ture 1 .) 

At University College, (lower Street, WX . 5.15 p.m. 

Prof. Hans Pr/ibrain, “Connecting Eaw.s in .Animal 
Morphology.” (Lecture 11 .) 

3.30 p.m, Mr. James Bonar, ” Dfmographv in the 
T7th and iHth Centuries.” (I cture V.) 

3.30 p.m, Miss l^diih t , Hat ho. “ .Si andinavian 
iufluenees in England since the 171)1 Century." 
(Lecture 11 .) 

Toksoav, .Makci! ig . . lUeelricai Eiigineers, Institution of, 
at tile North British Station Hotel, E.dinburgh. 
7 I'.m, Mes-srs. Johnstone Wright and C . W. Marshall, 
“ The Construction of the Grid Transmission System 
m (ireat Britain.” 

Marino Engineers, Institute of. Ss/S.S, 'I he Mmorits, E. 
b.30 p.m. l")r. E. V. Telter, “ Merchant Ship Serviee 
iVrforuiaiice Analvsi.s.” 

Mechanical Engineers, Inslitutioh of, at the National 
CJil Refineries, Skeweii. (>.30 p.m. Mr. W, C. 
Mitchell, “ luigiiieering ITactici* in Oilfields and 
Refineries.” 

Petroleinn 1 'eeliuologists, Institution of, at the Rox'al 
Socii.Tv op .Arts. Adelphi, W.CC 5.30 )).m. Mr. 
G. Heseldin, “ Drilling for Oil with a Diamond Drill." 
ihiilosophical Studie.s, British Institute of, at the Royai, 
.Socu'iv or Arts, .Adelohi, W.C. 8.15 p,pi. Sir 
Henr\- Slesser and Dr. C. Delisle Burns, “Church and 
State in Weston,: Ci\-ilization.” 
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Royal Institution, 2i, Albemarle Street, W . 5.1^ p.m. 
Dr. Stanley W. Kemp, “ Antarctic \VhaIing 
Expeditions.*' 

Transfxjrt, Institute of, at :joo, Buchanan Street, 
Glasgow. 7.30 p.m. Mr. J. Cuthbertson, “Canada 
and some of its Transport Problems.” 

I’uiversity of l.ondon, at Kind’s College, Strand, \V.(\ 

5.30 p.m. Prof. Dr. K. W. Seton-Watsun, “ The 
Eastern Question,” (L(*cture IX.| 

At the London School ot Hygiene and Troj jcal 
Medicine, 37, 'I'otringtou Square, W.C. 530 p.m. 
Prof. y. Ehllebom, “ Some Questions of Tropical 
and Local Helminothology.” (Lecture 11.) 

\t the Roval College of S< ionce, South Kensington, 
S.VV, 5.30 p.m. Prof. F. Langevm, “The Present 
Position of the Theory of Magnetism.” (Lecture 1.) 

WEDNESDAY, March 13.. Civil Engineers, Institution ot, 
Great (Tcorge Street, S.W. 0 p.m. Mr, II, C . 
\dams, "Bonding and ''uehoiage ot ReinforciniL' 
Steel in Concrete.” 

Goldsmiths, Worshipful C.ompany ol, Goldsmiths Hal’.* 

E. C. Prof. R, Y. Gleadovve, “ Line arul Form in 
Silverwork and other Applied Arts.” 

T.iterature, Royal Society of, 2, Bloonislmrx Squan , 
W.C. 5.15 p.m. 

Mechanical Engineers, Institution ol, at the (irand 
Hotel, Sheffield. 7.30 p.m. Mr. A. P, Hague. 
“ Alloy Steels at Ordinary and High Temncratiires.” 
Metals, Institute of, at the Institution of Mechanical 
Engineers, Storev’s Gate, S.W, 10 a.ra. to 12. m p.m. 
Professor P. Saldau, “ Special Propeities of luitectics 
and EutiJCtoid .Allovs m Bmar\ Metallic System';.” 

F. Hargreaves and K. L Hills, ” Work-Softemng 
and a Theory of Intgurjstalliue ( ohesion ” G. I* 
Brook and Cf. H. Stott, “Note on the 'lesting ot 
Electro-deposits on Aluminium.” 2 p.m. to 4 p.m. 
Dr. P. J. Durrant, “ The Lonstitution of the ( admium- 
Rich Allovs of tin* System ( admium-Gold.” Di. 
Marie L. V. Gavley and G. D. Preston, “ The Ace- 
Hardcning of some Aluminium Alloys ” (lement 
Blazey, “ Brittleness iu Arsenic^il Copper— H.” 
Dr. P. J. Durrant, “ A Note on the Haughton-Hanson 
Thermostat. A Method of Fine Adjustment ” Dr, 
W. Hunre-Rothery and 1'. Rounsefell, “ 'I h<> Svstem 
Magnesium- Zinc.” 

North-East Coast Institution cd Engim'crs and Shi| * 
builders, at Belbec Hall, Newca.stle-ori-Tvne. 7.15 
p.m, Mr. M. Waters, “ Tlie Problem of High V'oltave 
Measurement.” 

United Service Institution, Whitehall, S.W'. ^ j in. 

Mr. J. M. Kevnes, “ National Finance in War.” 
University of London, at King's t ollege, Strand, W.t . 

5.30 p.m, “ The Social Backgnmnd ot Historx .” 
(Lecture IX.) Mr. H. Avrav Tipping, “ The English 
Garden.” 

5.30 p.m, IVincc D. Svxatofolk Mirskv, “(on* 
temporary' Russian Literature, 1017-1028,” G ectuie 

At the Ixindon .Scho<il of Economics, Houghton 
Street, W.C. 6 p.m. Mr. W. S. M. Keighly, ” I edger 
Systems.” 

.At the London School ot Hvgiene and Iropiia) 
Medicine, 37, Torrington Square, W.C. s,3o p.m. 
Prof, F. Inilleborn. “ Some Guestirus of Tropical 
and Local Helminothology.” (Lecture III.) 

At the Royal College ol .Science, South Kensington, 
S.W. 5.30 p.m. Prof, F. Langeviu, “The Present 
Position of the Theory ol Magnetism.” (I eiture U ) 
At Universitv College, (*ower Street, W.C, s.yo p.m. 
Mr. A. M. Wijk, " Three Swedish Novelists : l-rrdrika 
Bremer, Almquist and Rydberg.” (Lecture 111.) 

Thursday, March 14, .Antiquaries, Society of, Burlington 
House, W, 8.30 p.m. 

Electrical Engineers, Institution of. Savoy Place, W.t . 
6 p.m. (i) Messrs. T. N. Riley and T. R. Scott, 
“ Electrical Insulating Papers for the Manufacture 
of Power Cables.” (2) Messrs. S. G. Brown and 
P. A. Sporiug, “The Prevention of Ionisation in 
Imuegnatfd Parer Dielectrics.” 

At Universitv College, Dundee, 7.30 p.m. Mr. W. 
Woodiwiss, “ Distribution.” 

Historical Society, 22, Russell Square, W .C, 5 )\m. 
Mr. L. A. Robertson, ” The Relations of William III 
with the Swiss Protestants (1689-16.17),” 


Linnean Society, Burlington House, W. 5 p.m. 

L.C.C. The Geffrye JfuSeum, Kingsland Road, E, 
7.3a p.m, Mr, Percy Wells, “ Pre-Tudor Houses 
and their Furnishings.'* 

Mechanical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7.30 p.m. Mr, A, P. Hague, 
“ Alloy Steels at Ordinary and High Temperatures.” 
At the Engineers’ Club, Manchester. 6.30 p.m. Dr. 
T. B. Morley and H. Pieling, “ The Supermiser.” 
Metals, Institute of, at the Institution of Mfchanioal 
Engineers, Storey's Gate, S.W. 10 a.m. to l p.m. 
H. C. Lancaster, “ The Importance of Design, and 
Setting of Large Kettles used for Refining and Low 
Melting Point Alloys.” Dr. W. Rosenhain and 
W. E. Prytherch, “ An Improved Form of Electric 
Resistance Furnace.” D. F. Campbell, “ Recent 
Developments in Electric Fumace.s.” 2 p.m. to 4 p.m. 
C. Sykes, “Alloys of Zirconium — 11. *’ Dr. J. 
Newton Friend and \\\ E. Thomeycroft, “ The 
Resistance of Zinc to Indentation (a Preliminary 
Account).” Dr. J. Newton Friend, “The Solution 
of Plain and Amalgamated Zincs in Electric Batteries.” 
Dr. J. New’ton Friend and W. E. Thomeycroft. 
“ The Silver Contents of Specimens of Ancient and 
.Medieval Lead.” 

Oil and Colour Chemists* Association, at 30, Russell 
Square, W.C. 7.30 p.m. (i) Dr. R. S. Morrell, 
‘‘The Drying of Vegetable Oils.” (2) Mr. R. G. 
Browning, “ A Studv of Whiting and Lmseed Oil.” 
Optical Society, at the Imperial College ol Science and 
Technology, South Kensington, 55. W. 7.30 p.m. 
Annual General Meeting. 

Refrigeration, British Association of, at the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. 5.^0 
1 .m. Paper on “ Some Recent Developments m 
h.I.B. Research.” 

Koval Institution, 21, .Albemarle Street, VN . 5.15 p.m. 

Rev. W. H. Draper, “ The Handling and Interpretation 
of Metaphor.” 

University ot l^ndon, at King’s College, Strand, W.t. 

5.30 p.m. Mr. A. E. Twentyman, “ German Education 
since the W'ar,” (Lertare V.) 

5. JO p.m. M, Marcu Beza, “Byzantine Influences 
on Roumanian Literature.” (Lecture 11.) 

5.30 p.m, “Czechoslovakia,” (Lecture IX.) — Mrs. 
Rosa Newmareh. “Modern Currents in Czechoslovak 
Music.” 

At the koNuI College of Science, South Kensington, 
S.VV. 3.30 p.m. Prof. F. Lan>^vm, “The Present 
J’osition ot the Theory of Magnetism.” (Lecture III. ) 
.At University College, Gower Street, W.C'. 5,15 
p.m. Prof. Hans ITzibram, " Connecting Laws in 
Animal Morphology.” (Lecture III.) 

I'KiOAY, Mari H 15 . .Electrical Development Association, 
British, at the Royal Socilty of Arts, Adclphi, 
W.C, 7.30 p.m. Mr. M. V. F, England, “ Water 
Heating Developments.” 

London Society, at the Royal Sociitv of Arts, 
Adelphi, W.C. 5 p.m. Mr, W. Marston Acres, 
” The Bank of England.” 

North-East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Nrwcastle-on-Tyne. 
6 p.m. Mr, J. Hamilton (nbson, “Mechanical and 
I ransmission Losses in Marine Engines, Shafting and 
I’ropellers.” 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Prof. V. M. Goldschmidt, “ The Distribution of the 
c hemical lUeinents.” 

University of I/indon, at King’s ('ollege, Strand, W.C. 

5.30 p.m. Mr. J ohii Middleton Murry, “ Shakespeare’s 
D^ication.” 

(King’s College.) At 40, Torrington “"Square, W.C. 

5.30 p.m. Dr. Otakar Odlozilik, “ Lhe Bohemian 
Reformation.” (Lecture IV.) 

At University College, Gower Street, W.C. 5 p.m, 
Mr. C. F. A. Pantin, " Comparative Physiology.” 
(Lecture IX.) 

Saturday, March 16.. L.C.C. The Horniman Museum, 
Forest Hilk.S.E. 3,30 p.m. Mr. John E. S. Dallas, 
“ Saxon Churches and their Remnants.” 

Royal Institution, 21, Albemarle Street, W. 3 p.m. 
Sir Ernest Rutherford, ” Molcpwlar Motions in 
Rarefied Gases,” 
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NOTICES. 

NEXT WEEK. 

Wednesday, March 20th, at 8 p.m. (Ordinary Meeting.) Professor 
A. E. Richardson, F.S.A., F.R.I.B.A., Professor of Architecture, University 
of London, “ Modern English Architecture." The Right Hon. Lord 
Stanmore, C.V.O.. will preside. 


SHAW LECTURES. 

Monday, March 4th, 1929. Mr. Ben Tillet in the Chair. Sir Thomas 
Morison Legge, C.B.E., M.D., late Senior Medical Inspector of Factories, 
delivered the last of his course of three lectures entitled, “ Thirty Years’ 
Experience of Industrial Maladies (1898-1927).” 

The lectures will be published in the Journal during the summer recess. 

On the motion of the Chairman, a vote of thanks was accorded to Sir Thoma.s 
Legge for his interesting and instructive course of lectures. 


fourteenth ordinary meeting. 

Wednesday, March 6th, 1929. Mr, Percy V. Bradshaw, in the Chair. 
A'paper entitled “ Commercial Art ’’ was read by Mr. Tom Purvis. The 
paper and discussion will be published in the Jottrnal on May 17th. 
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INDIAN SECTION. 

Friday, March 8th, 1929. Sir Edward D. Maclagan, K.C.S.L, K.CT.E., 
in the Chair. 

A paper entitled The Indian Peasant in History : an introduction to the 
Linlithgow Report,'' was read by Mr. W. H. Moreland, C.S.I., C.I.E., formerly 
Director of Land Records and Agriculture, United Provinces. The paper 
and discussion will be published in the Journal at an early date. 


ALBERT MEDAL. 

The Council will proceed to consider the award of the Albert Medal of the 
Royal Society of Arts for 1929 early in May next, and they therefore invite 
Fellows of the Society to forward to the Secretary on or before Saturday, 
March 30th, the names of such men of high distinction as they may think 
worthy of this honour. The medal was struck to reward '' distinguished 
merit in promoting Arts, Manufactures, and Commerce,’' and has been awarded 
as follows in previous years : — 


1864, Sir Rowland Hill, K.C.B., 
F.R.S. 

1865, His Imperial Majesty Napoleon 
III. 

1866, Michael Faraday, D.C.L., 
F.R.S. 

1867, Sir W. Fothergill Cooke and 
Sir Charles Wheatstone, F.R.S. 

1868, Sir Joseph Whitworth, LL.D., 
F.R.S. 

1869, Baron Justus von Liebig. 

1870, Vicornte Ferdinand de Lesseps, 
Hon. G.C.S.I. 

1871, Sir Henry Cole, K.C.B. 

1872, Sir Henr\^ Bessemer, F.R.S. 

1873, Michel Eugene Chevreul, For. 
Memb. R.S. 

1874, Sir C. W. Siemens, D.CX., 
F.R.S. 

1875, Michel Chevalier. 

1876, Sir George B. Airy, K.C.B., 
F.R.S. 

1877, Jean Baptiste Dumas, For. 
Memb. R.S. 

1878, Sir Wm. G. Armstrong (after- 
wards Lord Armstrong), C.B., D.C.L., 
F.R.S. 

1879, Sir William Thomson (after- 
wards Lord Kelvin), O.M., LL.D., 
D.C.L., F.R.S. 

1880, James Prescott Joule, LL.D., 
D.C.L., F.R.S. 


1881, Professor August Wilhelm Hof- 
mann, M.D., LL.D., F.R.S. 

1882, Louis Pasteur. 

1883, Sir Jo.seph Dalton Hooker, 
K.C.S.I., C.B., M.D., D.C.L., LL.D., 
F.R.S. 

1884, Captain James Buchanan Eads. 

1885, Sir Henry Doulton. 

1886, Samuel Cunlifie Lister (after- 
wards Lord Masham). 

1887, Her Majesty Queen Victoria 

1888, Professor Hermann Louis 
Helmholtz, 

1889, John Percy, LL.D., F.R.S. 

1890, Sir William Henry Perkin, 

F. R.S. 

iSqi, Sir Frederick Abel, Bt., 

G. C.V.O., K.C.B., D.C.L., D.Sc., F.R.S. 

1892, Thomas Alva Edison. 

1893, Sir John Bennet Lawes, Bt., 
F.R.S., and Sir Henry Gilbert, Ph.D., 
F.R.S. 

1894, Sir Joseph (afterwards Lord) 
Lister, F.R.S. 

1895, Sir Isaac Lowthian Bell, Bt., 
F.R.S. 

1896, Professor David Edward 
Hughes, F.R.S. 

1897, George James Symons, F.R.S, 

1898, Professor Robert Wilhelm 
Bunsen, M.D., For. Memb.'R.S. 
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1899, Sir William Crookes, O.M., 

F. R.S. 

1900, Henry Wilde, F.R.S. 

1901, His Majesty King Edward 
VII. 

1902, Professor Alexander Graham 
Bell. 

1903, Sir Charles Augustus Hartley, 
K.C.M.G. 

1904, Walter Crane. 

1905, Lord Rayleigh, O.M., D.C.L., 
Sc.D., F.R.S. 

1906, Sir Joseph Wilson Swan, M.A., 
D.Sc., F.R.S. 

1907, The Earl of Cromer, O.M., 

G. C.B.. G.C.M.G., K.C.S.I.. C.I.E. 

1908, Sir James Dewar, M.A., D.Sc., 
LL.D., F.R.S. 

1909, Sir Andrew Nobel, K.C.B., 
D.Sc.. D.C.L., F.R.S. 

1910, Madame Curie. 

1 91 1, The Hon. Sir Charles Algernon 
Parsons, K.C.B., LL.D., F.R.S. 

1912, The Right Hon, Lord 
Strathcona and Mount Royal, G.C.M.G. 
G.C.V.O., LL.D., D.C.L., F.R.S. 

1913, His Majesty King George V. 

1914, Chevalier Guglielmo Marconi, 
G.C.V.O.. LL.D,, D.Sc. 

1915, Sir Joseph John Thomson, O.M., 
D.Sc., LL.D., F.R.S. 


1916, Professor Elias Metchnikoff. 

1917, Orvilk Wright. 

1918, Sir Richard Tetley Glazebrook, 

C. B., Sc.D., F.R.S. 

1919, Sir Oliver Joseph Lodge, D.Sc., 
LL.D., F.R.S. 

1920, Professor Albert Abraham 
Michelson, For. Memb. R.S. 

1921, Professor John Ambrose 
Fleming, D.Sc., F.R.S. 

1922, Sir Dugald Clerk, K.B.E., 

D. Sc., LL.D., F.R.S. 

1923, Major-General Sir David Bruce, 
K.C.B.. D.Sc., LL.D., F.R.C.P., F.R.S., 
and Colonel Sir Ronald Ross, K.C.B., 
K.C.M.G., D.Sc., LL.D., M.D., 
F.R.C.S.. F.R.S. 

1924, H.R.H. The Prince of Wales, 
K.G. 

1925, Lieut. “Colonel Sir David Prain, 
C.M.G., C.I.E. , M.B„ LL.D., F.R.S. 

1926, Professor Paul Sabatier, 
Member of the Institute of France, 
For. Memb. R.S., Davy Medallist, and 
Nobel Prizeman. 

1927, Sir Aston Webb, G.C.V.O., 

C.B., P.K.A., 1919-24, P.R.LB.A., 

J902-4, F.S.A., LL.D. 

1928, Sir Ernest Rutherford, O.M., 
LL.D., D.Sc., F.R.S. 


SIR E. DENISON ROSS’S CANTOR LECTURES. 

Sir E. Denison Ross, who is travelling in the Near East, has been delayed 
by severe weather and will not be back in England in time to begin his course 
of Cantor Lectures on Nomadic Movements in Asia ” on April 15th, as 
previously announced. The first lecture will be given on April 22nd, and 
the three following lectures on April 29th, May 6th and 13th. 


REPRINT OF CANTOR LECTURES. 

The three Cantor Lectures on Biology and Refrigeration** by Dr. 
Franklin Kidd, M.A., D.Sc., recently published in the Journal, have been 
reprinted in pamphlet form (price 2s. 6d.) and can be obtained from the 
Secretary, Royal Society of Arts, John Street, Adelphi, W,C,2. , 

A complete list of Cantor, Howard and other lectures, which are available 
in pamphlet form, can also be had on application. 
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FUND FOR THE PRESERVATION OF ANCIENT COTTAGES* 

ANNUAL GENERAL MEETING. 

Wednesday, February 27TH, 1929, 

The Ri. Hon. J. Ramsay Macdonald. P.C., M.P., in the Chair. 

The Chairman : — I have been honoured by an invitation to preside over this 
meeting, and I accept it with the very greatest pleasure. The object of the meeting 
IS to consider and adopt the Report* of the Fund for the preservation of ancient 
cottages. I think we can all join with great heartiness in congratulating those 
who have been responsible for the creation of this Fund. All sorts of things are 
preserved. We ourselves are preserved by our doctors, for good or for ill. Our 
pictures are being preserved, certainly for good ; and we would wish that the 
operations and the power of such Societies as the National Art-Collections’ Fund 
-could be even stronger than they are now. Our large, important, conspicuous 
national buildings are preserved by various Societies and various authorities 
But, ladicis and gentlemen, I feel that you all agree with me that those delightful 
but vanishing cottages scattered over our countryside, each in itself embodying 
the spirit of its district, vshould not be allowed to fall into decay, if joint and co- 
operative action can preserve them for posterity. 1 am not going to take up an} 
of your time this afternoon in expanding or expounding that doctrine, because 1 
have in front of me a considerable list of people whom 1 am sure you desire to hear 
but J should like to say this — that whilst wc are all apt to measure progress b) 
figures about this, and figures about that ; by things like the cut of our coat com 
pared with the cut of our grandfathers' or great-grandfathens’ coats, none of those 
measures of progress really touch the heart and the soul of things. Unless w( 
can manage, in a prosperous materialistic age, to keep standards of good taste 
-.tandards of spiritual appreciation — tho.se intangible standards which cannot b< 
measured by weights or by rules, but which are things which relate to the spiritual 
(jualities and appreciations - progress may be apparent on paper but it may hv 
very sadly lacking in reality. What we find in our various pilgrimages in search 
of peace and happiness and beauty in our country, is that so many of our modern 
dwelling places are absolutely dead from their birth. We might call them stillborn 
They have never lived. They never express a warmth of heart. They have not 
that characteristic which, when we see them and approach them, seems to come 
and meet us halfway with welcoming and encircling arms. They never move 
towards us. Wc have to get up to them, and when w^c have got to them the> 
have not a whisper of welcome to give to us. We enter their doors and we get no 
inspiration, no happiness, and no spiritual comfort from their companionship. 
Now these old cottages, scattered from one end of the country to the other, give 
one a spirit of companionship , co-operation and happiness. We must not allow those 
expressions of the home spirit of our ancestors to pass altogether out of 
our experience. We must not allow ourselves to be left with the dead bricks which 
serve no purpose except to afford us a shelter from the winter’s cold and protection 
from the summer sun. That is not a house. That is a hutch, or something else 
of the same kind, something that we express by it.” There is no man Who is 

♦The Report will be found printed on pages 459-470 
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happy, and there is no man who has a chance of developing really everything that 
IS in himself, if his home appeals to him as being something of the neuter gender. 
It must be something that is part and parcel of his own individuality. 

Of course, there are a great many issues involved in this. T can remember, 
ind T think my friend Mr. Chesterton will certainly remember, that delightful 
and penetrating pamphlet by William Morris called “ Useful Work versus Useless 
Toil." There are far too many of our homes built to-day, and being built, not by 
useful work but by useless toil. Therefore those of us who are here this afternoon, 
ind those outside who share our sentiments in this respect, really are upholding an 
ideal, both artistic and moral, of work itself. The men who built these cottages 
never could have produced them if their mirscles only had been exercised in theii 
ireation. They^ have been produced by a combination of muscular and heart 
-lervice ; and so long as we appreciate them, and so long as we vindicate theii 
•‘xistence, and so long as we strive and toil for a continuance of their existence, 
whatever our intellectual convictions may be, our moral convictions must always 
predicate this— that heart and hand must go to the production of t* very thing that 
< ‘liters as an element into home life. 

'fhere is one other observation I would venture to make, and chiim youi 
indulgence for making, before J ask Mr. Chesterton to follow me, and it is this 
\s this nation grows older we will find more and more the nece.ssity of keeping 
sanctuaries for the human foot and human mind. W(‘ talk about bird sanctuaries, 
sanctuaries for flora and sanctuaries for fauna. 'Phese are excellent. But are wc* 
going to forget the even greater necessity of maintaining sanctuaries for ourselves 
Vrid if the sanctuary which is to be preserved for human beings is to be as rich as 
it ought to be, and as it can be, it must have something in it which is human, 
'something which expresses the joy, the adoration and the contentment of tin* 
striving and aspiring human soul. 'Pherefore, there can be no sort of holy of 
holies in those sanctuaries better than the work of man’s hands exerted for the 
purpose of building a liome with results such as we see in some of th(' most beautiful, 
the (juietest and the most reverent of these ancient cottages that unfortunately 
an* so fast going to decay. 

I am sure many of you have experienced the pleasure that 1 have, had of a day 
when perhaps you have been trudging tar and fast over delightfully inspiring 
moorland ; and wiien the sun lK‘gins to set and the light from it is colouring with 
wonderful pathos the sky^ you come to the bend when the road descends, and 
tirst of all you detect over the shoulder ot a rising ground a blue smoke ; and as 
you go down the winding road you are received, as it were, into the arms of a quiet 
peaceful settlement ot thatched cottages. Jt seems as though somebody had been 
wandering and wandering and wandering for generation and generation and age 
and age, and had at last found rest in this little nook that had been waiting therf^ 
lor yt^ars and years to receive you as the only pilgrim. 

We must not allows those places and those experiences to beconu; absolutely^ 
unpossible for our sons and our grandsons. I am not going only to appeal to you 
as men and women of taste, and men and women of good sentiment, but it is your 
duty as citizens, it is your duty as fathers and mothers, to see to it that thosi' 
gloriously rich moments through which we have lived, those gloriously rich 
<"xperiences that we have had at the end of those great days, shall still be a possibility 
to the young men and the young maidens who are going to fill our places when 
we are no longer here. 

I , therefore, formally move that the Report should be adopted. 
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Mr. G.K. Chesterton: — ‘Mr. Chairman, Ladies and Gentlemen. You, Sir, have 
said in a double sense, and with more truth than you knew, that in this matter 1 
am to follow you. I do not think there is anything really which can be at all 
adequately added to what Mr. MacDonald has said so eloquently and so truly 
about the essential ethics and esthetics of this question. 1 am driven back upon 
what is for me an incongruous and almost ghastly role, namely, that of attempting 
to be, in the presence of the distinguished leader of the Labour Party, a practical 
politician. At least, I am only going to say a few- words on another aspect of 
the whole matter, because 1 feel that Mr. MacDonald has really said all that wv 
want said upon the most serious aspect of it. 

What is taking place in the countryside to-day is, to my mind, something more- 
extraordinary than has ever happened in all the revolutions of the world. It is 
most extraordinary, because it is for the first time a revolution which is also a 
contradiction. It is like .something out of Alice in Wonderland. It is a logical 
inconsistency incarnate, because what you see is that the countr}' is being ruined 
Ivy people who like the country. All sorts of wild and extraordinary movements 
and changes have passed across this planet in the course of histor\\ But men 
were not spreading and destroying the religion of Mohammed at the same time. 
Men were not at once spn'ading the principles of the French Revolution, and also 
contradicting and denying them. There has been a great rush of men to build 
mediev'al cathedrals. There has been a great rush of men to destroy them and 
smash the images in them. God forbid that in this impartial atmosphere I should 
betray for a moment which of those two religious movements 1 consider tin? more 
valuable. Anyhow, it was not the same people who built the cathedrals and 
smashed the cathedrals. But it is the same people who pursue the country and 
ruin the country. You have perpetually a number of uninstructed, ill-educated, 
but rightly inspired people pouring out from the detestable industrial cities and 
trying to live something more like the ancient and healthy life of man, with the 
unfortunate result that tliey carry out with them all the most detestable 
characteristics of tlie detestable civilisation from which they tlee. It is a comic, 
but also a tragic, and ev en a pathetic spectacle ; and of course it is only too easy 
to be cheaply superior about it and to talk about the culture of Upper Tooting, 
and so on, spreading over the world. Personally, I do not mind what I call the 
culture of Tooting as long as it is unconscious and sincere. I prefer Lower Tooting 
to Upper Tooting. But it is the actual practical fact of the situation that when 
the people of Tooting rush out, let us say to anywhere you like — Tenbury or Tetbury, 
two places in the West Country whiclv I always confuse together because I have a 
cou,sin living in each- when thc‘ inhabitants of Tooting rush out to Tetbury 
they immediately begin to try and make Tetbury or Tenbury. as the case may be, 
as much like Tooting as possible. That is the real tragedy and the real farce of the 
whole situation, and it is very difficult to say how it is to be stopped. There are 
two ends at which you can begin. If you are a great idealist and evangeli.st you 
can attempt the conversion of Tooting, If, on the other hand, you art' a local 
patriot you can, of course, tlie defending the road to Tenbury or Tetbury. It is 
probable, I think, that the real solution of that problem, which is the root problem 
of the whole thing, lies in the fact of the neglect and decline of agriculture. When 
people lived in Tenbur>" and Tetbury, prosperously and privately, and when they 
had to Jive on the land and by the land, they built their own houses suitable to 
the land and to the landscape. But when people go there simply as tourists, as 
trippers, as horrible people seeing views or going to beauty spots, they lack that 
inner creative impulse out of the earth which makes man create anything which 
is in the image of its Origin and its significance. 
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1 remember, for instance, a friend of mine who lives in Sussex in an old house. 
Jt was originally quite a small cottage — I believe a village shop. It still has the 
sort of fossil remains of the counter and of the places where the grocer's goods were 
piled on shelves. I remember looking out of the window of that cottage and 
pointing out to my friend that the window formed an exact frame, like the frame of a 
picture in the Royal Academy (if in so artistic an assembly 1 may mention such a 
place !) — the window formed a frame for the low , largely-spreading branches of a 
tree immediately opposite. If you had painted that thing as a picture and designed 
it for a frame, you would have made the window' in that way. And if you examined 
carefully, you saw' that the whole character, not of Sussex, l)ut of that particular 
corner of Sussex — which is a corner of heavy land with low-spreading trees, and 
not the high dowms and the bare part of Sussex- you w'ould see that the whole 
architecture of that little house, which was never intended for anything but a cottage 
or a shop, quite iincKjnsciously followed the lines ot the landscape. Had it been on 
the high downs altove the sea, it would have been built differently. That is the 
art of architecture the ancient and inspired art of a sort of frozen poetry in stone 
and clay- -and people did it unconsciously, just as they sung songs unconsciously, 
just as they created great epics in the morning of the world unconsciously. We 
cannot do that now apparently. At any rate, wt' cannot do it until our society has 
l>een established on a considerably more healthy basis, particularly our agricultural 
civilisation ; but w-e can say, if this wild, contradictory, extravagant movement is 
going on whcrel)y people are perpetually destroying thtj very thing they seek, 
whereby people are to be perpetually rushing after a thing and killing it as they 
rush— we can at least say “ Look here, here is a definite creation of man made under 
more normal, more dignihed and more sane social conditions. It is like a Greek 
temple surviving in an age of barbarians. You shall not touch it. This belongs 
to the history of humanity. This is a human and a permanent thing. This was 
l)uilt by man for men living off the (‘arth, as men have always lived and ought to 
live. It shall not be interfered with.” 

That, I take it, is the simple object of this Society. It is not, I take it, merely a 
Society of festhetics. We are not tunning after beauty spots or pretty view^s. 
You defend the old cottage not because, viewed from a certain angle, somebody 
can make a beautiful water colour sketch of it, but because, as compared with a 
bungalow put up by a fool wdio .spoils the very place that he admires, it is a sensible, 
solid, practical, utilitarian object. A man comes and builds a bungalow, another 
man comes and builds a bungalow' at a totally different angle to it. A third man 
('omes and builds another, and whole districts of the countryside are thus covered 
with a meaningless, criss-cross of lines which do not make a street or a village or a 
liamlet or any recognisable human thing : they make a litter. 

In the midst of all these things stands the old human English cottage. God 
knows it had vices enough, and the system to w'hich it belonged had vices enough. 

1 for one have never defended the vices of the old English landlord system — no 
more than the Chairman would ; but it was the creation of a living human historical 
thing. It was built by people w^ho lived on the land for people who lived on the 
land, and whatever else is allowed to destroy it, it mu.st not be destroyed by people 
who do not know w hat they themselves w’ant, and who destroy w' hat they themselves 
seek. 


Sir Charles Wakefield, Bt.,C.B.E.: — T he privilege which has been accorded to 
me this afternoon reminds me that I had the pleasure of assisting at the birth of 
the Fund for the Preservation of Ancient Cottages. Sir Frank Baines, to whose 
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inspiration we owe so much, launched the idea at the meeting of the Royal Society of 
\rts over which I had the honour of presiding. From that small beginning arose a 
fund which has already more than justified its existence. 

There is little that need be said by me after the eloquent speeches to which we 
have just listened on behalf of this work. I can assure you, as far as I am concerned, 
that it will continue to have my practical support. As one who loves the peaceful 
beauty of our countryside, I rejoice that an organised effort is now being made to 
preserve some of the humble but very real wayside beauty of our lanes and villages 

I want particularly to commend both the aims of the work itself and the method 
which has been adopted in more than one case. The idea of advancing sufficient 
from the central fund to save by purchase some particularly choice old cottage, 
and then initiating a local effort to make a permanent endowment possible, is in 
my opinion most excellent. It gives permanent value to any monetary support 
which sympathisers are mov(*d to give to the FTind. It is undoubtedly the right 
way to administer this Fund wherever circumstances make it possible. If those 
present this afternoon will only report this aspt^ct of the Society's work to theii 
husine.ss friends, 1 am sure they will obtain fresh support from those who like to 
see good work well and wisely done 

Mr. H. Avhay Tippino., F.S.A, ; -Mr. Chairman, Ladies anrl Gentlemen. Certainl} 
after such admirable spe(‘ches as have been made by Mr. MacDonald and Mr 
Chesterton 1 am not going in for the useless toil ” of making another speech, 
r merely want to make what 1 will call, and what I hope is, a practical suggestion. 
What ought to lie our work after two years of pioneering ? I think we ought to 
begin to work now in rather a larger maimer. We are all under the infiuenct 
nowadays of the word “ big.” Evi'rything has to be done on a big scale mass 
production, huge combines and monstrous advert isenumts. It is ({uite true thal 
wh it w’C are working for is not something big, but for the preservation of sometliing 
that is little - the modest and charming homes of the working men of the England ol 
the past. Yet, at the same time, living as we do in these days, 1 fancy that the 
inhnitely little has got to lie side by side with the infinitely big. 1 do not think 
we shall be able to carry this movement very far unless we do sorntdliing in rather a 
big manner. It is quite right to begin in a humble and small way. to 
feel our way. to gain experience, to till the ground intensively so that 
we may know' thoroughly what we are doing. That is what wc have been busy 
upon for two years now, and 1 am glad that the Chairman considers that w't' havt* 
laboured very well and successfully. Certainly we have learned a good deal d 
we have not done* so very much. We have saved a row' of cottages in Sussex. We 
are saving a still larger row of admirahh* cottages in Gloucestershire. That w^as 
a good thing to do, and has taught us not only to do it but how to do mori' 
beyond it. It has taught us that, without any very great plunging into our own 
somewhat modest capital as it is at present, we can interest neighbours and local 
bodies so that these cottages can be saved and maintained largely by local money 
and by local effort. That is excellent. The question is, have we not now to go 
further ? Have we not now to tackle not ho much the problem of a little strip of a 
village, but a complete and entire village ? What 1 should like this scheme for the 
saving of old cottages to say is ” We are determined to try our hands on a large 
scale ; we are determined to try our hands on a complete village.'' That is a big 
thing to do. I hope, having reached the age of more than discretion, that I am not 
rash ; and I hope when I ask you to make a plunge you will see that it is a plunge 
into prepared waters — ^waters that we have been preparing for the last two years 
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and of which we have experience. That we have gained experience, that we have 
mow a reputation, is surely clear by the fact that for our Annual Meetings we can 
obtain as Chairmen Prime Ministers and ex-Prime Ministers. Surely that gives 
us the right to come forward and say “ We have gained our experience. We have 
begun well. We wish to go forward to something larger."’ But I think unless 
we appeal to those on both sides of the Atlantic who are in the position to endow 
our efforts with adequate funds we shall not succeed. I should say “ Be brave. Lei 
us find one of these really delightful villages and do our duty by it.” I believe if 
you purchased it you would get support on both sides of the Atlantic. I believe in 
that way, properly advertised — I hope with advertisements that will not be monstrous, 
l)ut by means of some charming pamphlet in which are photographs of the existing 
delightful village whose charms are perhaps under the bushel, which are perhaps a 
little decayed but which are full of latent possibility for lieauty and if, in addition, 
you asked a competent artist, a man of feeling, to depict something of the 
ippearance wliich that \dllage would obtain under your hands- - 1 think tlien 
you would get very large support. You would be able to show your supporters 
one of these perfect villages — one of these villages which appeal not merely to the* 
^esthetic brain but to the plain man’s heart. You will l)e able to show them that 
there are, and there will be for ourselves and for those after us, some small but 
charming earthly paradises. 


SiK Arnold Wii.son, K.C.I.K., C'.S.l., C.JVl.G., 1 ).S.O. : -J have been asked, a.s a 
member of the Advisory Committee of this Fund, to say a few words in support of 
this motion, which has been proposed by Mr. Ramsay MacBonald with such sincerity 
and eloquence and supported by Mr. Chesterton with his accustomeil humour and 
grace. In this matter, we are all Mr, Ramsay MacDonald's constituents; among 
the cottages we seek to preserve, is many ” a low white liouse, where dwelt th(* 
South land man.” 1, vvlio have carried “ The Ballad of the White Horse ” in m\ 
pocket all over South America, should have known Mr. Chesterton to be an all\ 
even had he not spoken. Two yauars ago this Inind was launched, with the approba 
tion of Thomas Hardy, with the support of Mr.Baldwin and with the endorsement 
of the Duke of Connaught. A-o words of mine are needed to commend a movement 
initiated under such auspices and backed with such authority, but as a lovt^r of 
England, which I left when I was 18 and to which 1 have only recently returned, 
I appeal to all to make the existence of this Fund known, not only to residents, 
hut to the visitor from English speaking lands whose piety brings him to our shore. 

Whilst we take off our coat to the future, we must not forbear to raise our hat to 
the past — to show the public how they may best perform the latter duty is peculiarly 
the province of this F und . Ou r cousins from overseas are wont to make a pilgrimage 
to the homes and graves of their forebears and to seek to learn something of their 
manner of life. In cottages, along our sequestered lanes, the visitor can see how 
his forefathers fared, and what they held dear : here he may reflect on the immenst 
labour of past generations that has gone to make tlic countryside ; here he may see 
' the rock from which we were hewn and the pit from which we were digged.” 
Such visitors will not be backward in helping this F und if the appeal should reach 
their ears. 

If one thing more than another distinguishes the history of this country from 
that of others not so blessed as we, it is surely continuity of tradition and custom. 
Other countries change the external form of their institutions, but retain only 
too often much of the bad old spirit. Our way is to keep our outward forms^ but 
to change, for the better, the spirit that informs them. In this perhaps lies our 



456 JOURNAL C)F THE ROYAL SOCIETY OF ARTS, Mar, 15, 


strength, and here perhaps is the secret of our unity. The cottages which it is 
the object of this Fund to preserve are indispensable and essential links with the 
past. It has been my good fortune to travel in many countries, new' as well as old, 
and no single thing has struck me more than the moral and spiritual handicap 
under which peoples labour who have no tangible memorials of earlier ages : Mr. 
Ramsay MacDonald was recently in the U.S.A, and will understand, as will many of 
you, what I mean. To conserve such links is not less incumbent on us than to 
preserve the written records of our race, for these ancient dwellings reflect the 
outlook of their ow ners, not le.ss surely than the furniture and internal arrangements 
of a modern house reflect the taste of its occupants. For just as most of us can 
arrange the interior of our houses to suit ourselves, so did our forefathers with 
their own hands and to their own phins build the.se houses, on sites of their choosing, 
to live in '' as Bacon says, “ not to look at.*’ 

It is an elementary principle of art that a building, the form of w^hich expresses 
the manner of its construction, is greater and richer than a building which fails 
to do so. No class of human dw^elling place so completel}^ conform.s to this principle 
as do these cottages. Their beauty is not skin-deep : it is in their bones : in each 
and all of them there is an obvious link betw^een the form and the material. 

We do not seek to create show-places or museums — dead shells abandoned by 
their inhabitants, or occupied by week-enders, the human equivalent of hermit- 
crabs. Our object is to secure that these cottages are in every respect as com- 
fortable and sanitary as modern houses, and that they are tenanted by agricultural 
workers, than whom no one in England better deserves a good home or knows 
better how to use one. The rolling English drunkard/* says Mr. Chesterton, 
made the rolling English road,*’ but he was sober when he made the cottages 
which we seek to preserve. After all, it is from such homes that the vast majority 
of us come — not more than four or five generations back, and such homes saw the 
birth of our greatest men. Preserving them, whilst working in other directions for 
better housing, we may help to give effect to Milton’s appeal 300 years ago to his 
countrymen : — 

“ Let not England forget her precedence of teaching nations how to live.** 
May I in conclusion be allowed to quote another of my favourite poets, T. E. 
Brown : 

Dear Countrymen, whate’er is left to ns 
Of Ancient heritage — 

Of manners, speech, of humours, polity 
The limited horizon of our stage — 

Old love, hope, fear. 

All this I fain would fix upon the page ; 

That so the coming age. 

Lost in the Empire's mass, 

Yet haply longing for their fathers, here 
May see, as in a glass, 

What they held dear — 

May say, ** 'Twas thus and thus 

They lived *' ; and, as the time-flood onward rolls, 

Secure an anchor for their Keltic souls. 

SirFabian Ware, K.C. V.O. , K.B.E., C.B.,C.M.G. As I listened to Mr. Chesterton 
I lelt that the only role which was left for me to fill — as he had taken that of the 
practical politician — ^was that of the practical man. I am afraid in the time at my 
disposal I shall not be able to fill that role very efi&ciently, but I just want to explain 
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to you why I have been asked to speak this afternoon. I am at present Chairman 
of the Gloucestershire Rural Preservation Committee, which is extremely interested 
in what you are doing with regard to Arlington Row. My Committee has not 
been able to take any active part in the work you are doing, and I want quite 
briefly to tell you why, because I think, as the practical man, that that has a real 
bearing on the admirable suggestion which was made by Mr. Tipping with 
regard to expanding your work to a whole village. The Gloucestershire Rural 
Preservation Committee, which is working in close association with the Council 
for the Preservation of Rural England, is engaged in a desperate fight against the 
invasion of the countryside by new and totally unsuitable houses. We have 
decided that that danger is so great and so pressing that we must concentrate on 
that and on that alone. We have deliberately come to the conclusion that we have 
no powers which enable us to prevent that invasion as we should wish to. I cannot 
in the short time at my disposal give you any idea of the rate of the progress in 
the erection of pink asbestos roofed bungalows, or as to how village after 
v illage has gone for the next generation, or how bits of unequalled beauty are 
still left, but with the tide of ugliness lapping at their ver^^ edge. In the presence 
of Mr. Ramsay MacDonald I want to say that that situation has arisen entirely 
inexcusably, because no Statesman in this country has had during the last fifteen 
years the determination to say to these people, “ You shall not.'" They tell us 
that that is interfering with individual rights. I may go into a new store in one 
of the most beautiful parts of the Cotswolds, and after a certain hour I may shout 
until the red corrugated roof rattles asking for an ounce of tobacco, and the reply is 
‘ You shall not.” If I ask that we may do something to prevent a similar building 
being erected, I am told that that is interfering with individual liberties. I was 
recently in Alsace — in that part of Alsace w^hich had been in German occupation 
for forty years. It has now been handed back. I saw there the only villages 
which in my experience in any way correspond to our Cotswold villages, and I 
saw that they had been preserved by the Germans for forty years as beautiful as 
when they first took them over — not denying the need of progress, but adapted 
by the best architectural advice to the old and still beautiful villages. It is not a 
pleasant thought, ladies and gentlemen, that, but for the Grace of God, the Germans 
would now be preserving our Cotswold villages for us. 

At present we can do little more than educate public opinion, as legal powers 
to do anything practical are wanting. We are, of course, busily searching into 
Acts of Parliament for an illusory solution of our difi5culties with an optimism 
which neither Westminster nor Whitehall will discourage. Nevertheless, we know 
that we can get no further on that line until we force this Government or its successor 
to give us the powers we desire. Meanwhile you are doing something practical. 
You are actually preserving from destruction some of these beautiful cottages. 
I need say no more about them. Mr. Ramsay MacDonald has described them to 
you. I will only say this — that I do wish, before you carry out your greater 
scheme, which has my heartfelt sympathy and support, you will remember that as 
well as cottages there are beautiful barns in our Cotswold country. I ask you to 
remember, too, that within the last twelve months the stone tiles from two of 
those most beautiful barns have been removed to America to roof churches in 
Boston, and they have been replaced by red corrugated iron. The tragedy speaks 
for itself. 

I want you to know that the Gloucestershire Rural Preservation Committee is 
heart and soul behind you in the campaign which you are carrying on. We hope 
that the fact that Mr. Ramsay MacDonald is in the Chair at this meeting will 
result in our being placed, by the bestowal of those powers which we mean to have. 
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in the position of giving you greater help by preventing that beautiful Arlington 
Row, when you have restored it, from being utterly spoiled by the setting being 
destroyed — as it would be by the erection of bungalows and scarlet villas around it. 

One last word. We have in Gloucestershire some of the very best architects in 
England. You have chosen for the work you are carrying out one of the best of 
those architects, Mr. Norman Jewson. Your Committee knows with what loving 
care and devotion Mr. Norman Jewson is carrying out this work. I hope that 
it will never be able to be said that through lack of funds he was not allowed to 
make the job that he wishes to make of this undertaking which you have given him. 

The Chairman : — It is now my duty to put to you the resolution which I havt‘ 
moved — that you adopt the Report, which has been circulated, of the Fund for 
the Preservation of Ancient Cottages for this year. 

The resolution was put and carried unanimously. 

Sir George Sutton, Bt. (Chairman of the Council); — Mr. Chairman, ladie^ 
and gentlemen, it is my pleasing duty to ask you to give a vote of thanks to Mr. 
Ramsay MacDonald for presiding here to-day — not only for presiding and carrying 
out the functions of the Chair, but for having given us such a beautiful address. 
We have been very fortunate to-day in all our speakers, especially in the Chairman, 
I do not think I exaggerate when I call Mr. Ramsay MacDonald’s address a poem. 

Before I put the vote of thanks there is just one thing I want to say, and I say 
it as Chairman of the Royal Society of Arts. We want more subscriptions given 
to this movement. We have done very well. You who read the Report will set 
that in two years a good deal of work has been done, and we have many subscribers. 
But there is nothing that can be done now in the world, it seems to me, without money . 
and we have got to get it. We cannot expect to find the money to compete with 
those people on the other side of the Atlantic who come here and buy many of the 
beautiful things we have here. If, however, we have a large number of 
subscribers, and if every subscriber becomes an active supporter of this movement 
we can do much. And it is not the Society’s money only thcit aids the objects 
we have in view. Such is the case of Constable’s Flatford Mill. I urd^rstand 
that tJiose buildings were secured to the nation l)y the direct influence of this 
movement. 

Ladies and gentlemen, the time is late and I will not detain you by saying some 
of the things I would like to say about this movement. I will merely ask you to 
pass a vote of thanks to Mr. Ramsay MacDonald for his kindness in giving us 
some of his precious time in order to preside here to-day. 

The vote of thanks was put and carried unanimously. 

The Chairman: — I am very much obliged to you, ladies and gentlemen, for the 
way in which you have responded to Sir George Sutton’s request. Mayl say that 1 
would like very much if you would support the appeal of his for more money ? 
It is money that makes the mare go. Fortunately or unfortunately, that is the fact, 
and I think this Fund ought to be supported even more liberally than it has been. 
Then might I ask you to help as much as you possibly can the sisterly effort which 
is now being made by showing those horrors which have taken place in our country- 
side by the photographic exhibition which is noAv open at the Royal Institute of 
British Architects in Conduit Street ? We really must put our backs into this 
preservation if we are going to succeed, and I do hope by supporting this Fund 
by money and by patronising the admirable, but horrifying exhibition which I have 
mentioned, you will encourage the preservation of some of those delightful inherit- 
ances which we have had from our forebears in this country. 

The meeting then terminated. 
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FUND FOR THE PRESERVATION OF ANCIENT COTTAGES. 

FIRST ANNUAL REPORT. 

Advisory Committee. 

Nominated by the Council of the Royal Society of Arts. 

♦P. Morley Horder, Esq., F.S.A., Chairman, 

♦Sir George Sutton, Bt. [Chairman of the Council), 

Sir Thomas H. Holland, K.C.S.T., K.C.I.E., D.Sc.. F.R.S. 
*E, J. Horniman, Esq., J.P. 

♦James H. Hyde, Esq. 

♦Basil Oliver, Esq., F.R.I.B.A. 

♦Alfred H. Powell, Esq. 

♦H. Avray Tipping, Esq., F.S.A. 

♦Lt.-Col. Sir Arnold T. Wilson, K.C.I.E., C.S.I., C.M.G.. D.S.O, 
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Ancient Monuments Society ... 
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The Worshipful Company of 

Carpenters 

Commons and Footpaths Preser- 
vation Society 

Council for the Preservation of 

Rural England 

Country Gentlemen’s Associa- 
tion, Ltd 

County Councils Association ... 
Cyclists’ Touring Club 
English Speaking Union 

Folk Lore Society 

Garden Cities and Town Plan- 
ning Association 

Guild of St. George 

H omeland A ssociation 
Institution of Municipal and 
County Engineers ... 
Ministry of Health 


John Swarbrick, Esq., F.R.I.B.A. 

Miss A. Churton. 

Sir William Wells, F.S.A. 

H. Westbury Preston, Esq. 

Stenton Covington, Esq. 

E. Guy Dawbek, Esq., A.R.A., P.P.R.I.B A 

F. H. Purchas, Esq. 

Sir Henry Fairfax-Lucy, Bt. 

G. Herbert Stancer, E.sq. 

Dr. J. F. Muirhead. 

Dr. M. Gaster. 

A. T. Pike, Esq. 

A. Farquharson, Esq. 

Prescott Row, Esq. 

E. Willis, Esq. 

♦Raymond Unwin, Esq., F.R.I.B.A. 
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National Council of Social 


Service 

National Gallery, Trafalgar 
Square 

National 'Trust 

Royal Academy of Arts 
Royal Archaeological Institute 
Royal A utomobile Club 
Royal Historical Society 
Royal Institute of British 
Architects 

Royal Photographic Society . . . 
Rural Industries Bureau 


^A. C. Richmond, Esq. 

C. H. Collins Bakek, Esq. 

*Nigel Bond, Esq., O.B.E. 

S« Giles Gilbert Scott, R.A., F.R.I.B.A. 
Walter H.Godfrey, Esq., F.S.A., F.R.I.B.A* 
Arthur J. Davis, Esq., F.R.I.B.A. 

Harold Sands, Esq., F.S.A. 

Oswald P. Milne, Esq., F.R.I.B.A. 
Thomas H. B. Scott, Esq., F.R.P.S, 
Lieut.-Col. W. B. Little, D.S.O., M.C. 


Scapa Society 

Society for the Protection of 

Ancient Buildings *A. R. Powys, Esq. 

Surveyors Institution ... Percival F. Tuckett, Esq., F.S.I. 
Town Planning Institute ... E. G. Allen, Esq., F.R.I.B.A. 
Victoria and Albert Museum R. P. Bedford, Esq. 


* Member of the Executive Committee. The Executive Committee was appointed 
at the first meeting of the Advisory Committee on June 15th, 1927. 


The proposal to institute a F'und for the special purpose oi preserving our 
ancient cottages was first put forward by Sir Frank Baines in a paper which 
he read before the Society on May 6th, 1926.* While there are various 
public bodies charged with the duty of looking after our Ancient Monuments, 
cathedrals, etc., the unfortunate cottage has been left to the mercy of chance, 
with the deplorable result that many of the most beautiful specimens have 
been allowed to disappear. The need of preserving those that remain is, 
therefore, all the greater. In the avalanche of sham-tiled bungalows and 
houses good neither to live in nor look on that has overwhelmed the country, 
it is essential that we should save as many as possible of those quiet, peaceful 
and harmonious cottage homes if we would preserve any vestige of what was 
once the charm of our English countryside. 

The plea put forward by Sir Fra.nk Baines was so convincing that the 
Council of the Royal Society of Arts at once decided to adopt his suggestion. 
Accordingly a conference was called on January 26th, 1927, when the Prime 
Minister presided, and moved the following resolution : — 

" That this meeting, called to consider the best means of preserving the 
ancient cottage architecture of this country, declares its warm support of the 
movement started by the Royal Society of Arts, and signifies its intention 

• Copies of the paper, which vjas printed in the Journal of the Royal Society^ of Arts 
June nth, 1926, can be obtained on application to the Secretary. 
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to assist in the establishment of a substantial fund for application on the 
broadest national lines in furtherance of this movement/' 

The resolution wa** supported by the Earl of Crawford, the Speaker of the 
House of Commons, and Sir Alfred Mond (now Lord Melchett), and was 
unanimously adopted. At the close of the meeting it was reported that up 
to that date /1,85s bad been promised. f 

The Prime Minister's Appeal. 

Shortly after the conference an illustrated pamphlet was issued containing 
an appeal on behalf of the Fund by the Prime Minister, and a note by the 
late Thomas Hardy. About 12,000 copies of this have been circulated, and 
very wide publicity has been given both to the conference and the pamphlet 
by the Press, to whom the Council and all those concerned in promoting the 
movement desire to express their grateful acknowledgments. 

Luncheon at the Carpenters' Hall. 

On March 25th, 1927, a luncheon in aid of the Fund was given by the Master 
and Wardens of the Worshipful Company of Carpenters in their Hall in Throg- 
morton Avenue. Mr. H, Westbury Preston, the Master, in proposing the 
toast of '' Success to the Fund," said that the movement initiated by the Royal 
Society of Arts was specially welcomed by the Carpenters' Company, because 
the beautiful old cottages which they were trying to preserve were largely the 
work of carpenters. The toast, which was supported by Sir Rowland Blades, 
Ht., M.P. (Lord Mayor of London), Sir William Plender, Bt., G.B.E., 
Lieut. -Col. Sir Arnold T. Wilson, K.C.I.E., C.S.L, C.M.G., D.S.O., Sir 
Howell J. Williams, D.L., and Sir Banister Fletcher, Vice-President, 
R.I.B.A., was replied to by Sir Frank Baines, K.C.V.O., C.B.E. At the 
conclusion of the proceedings, Sir Thomas H. Holland, K.C.S.I., K.C.I.E., 
D.Sc., F.R.S., Chairman of the Council, expressed the thanks of the Royal 
Society of Arts to the Master and Wardens of the Worshipful Company of 
Carpenters for the valuable support which they were giving to the movement. 

As a result of the luncheon the sum of ^949 14 6 has been contributed 
to the Fund through the Carpenters' Company. 

Appointment of Advisory and Executive Committees. 

In February, 1927, the Council decided to appoint a large Advisory Com- 
mittee containing representatives of the principal institutions and societies 
likely to be interested in the objects of the Fund, and a smaller Executive 
Committee. A list of these is printed at the head of this report. The 
Advisory Committee met for the first time in June, 1927, and the Executive 
Committee has met at fairly frequent intervals since then. 

t A full report of the meeting was published in the Journal of the Royal Society of Arts , 
February nth, 1927. Copies can be obtained from the Secretary. 
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CHAKJ.hS LAMB'b COTIAGK, " iil/I lUAbiN AF " 
Recently handed over to the Society 


WORK DONE 

Charles Lamb's Cottage 

Sliorlly after the publication of the Prime Minister's Appeal, Mrs. M. Greg, 
of Coles, Buntingford, Herts., offered to hand over to the Society the cottage 
known as Biittonsnap." West Mill Green, which was at one time the property 
of Cliarles Lamb 

The cottage is referred to in Elia’s Essay, “ My First Play,” in these words ; 

“ F. (my godfather) was the most gentlemanly of oilmen by his 

testamentary beneficence 1 came into possession of the only landed property 
which I could ever call my own™ situate near the road- way village of pleasant 
Puckeridge, in Hertfordshire. When I journeyed down to take possession, 
and planted my foot on my own ground, the stately habits of the donor 
descended upon me, and I strode (shall I confess the vanity ?) with larger paces 
over my allotment of three-quarters of an acre, with its commodious mansion 
in the midst, with the feeling of an English freeholder that all betwixt sky 
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and centre was my own. The estate has passed into more prudent hands, 
and nothing but an agrarian can restore it.** 

The commodious mansion ** was a four-roomed cottage, and the door is 
so low that one has to duck one’s head as one enters it. Local tradition has 
it that the name of the cottage, “ Buttonsnap," is due to the fact that people, 
taken by surprise, duck so suddenly that the buttons snap from their trousers ; 
hut the etymologists may have something to say to this. 

The cottage passed out of Lamb’s possession in 1815, when he wrote to his 
tenant, Mr. William Sargus, as follows : — 

Mr. Sargus, 

This is to give you notice that I have parted with the cottage to Mr. Grig, 
jun., to whom you will rent from Michaelmas last. The rent that was 
due at Michaelmas I do not wish you to pay me. I forgive it you, as you 
may have been at some expences in repairs. 

Yours, 

Ch. Lamb. 

Inner Temple Lane, 

London. 

23 Feb., 1815. 

The cottage is of a type very common in Hertfordshire and does not 
possess any special features of architectural or antiquarian interest ; but 
in view of its association with the gentle Elia, the Council decided to accept 
Mrs. Greg’s offer, and a small local committee has been formed under the 
chairmanship of Sir Arnold Wilson, who are charged with the duty of looking 
after the property. The cottage has been put into a good state of repair, 
and has been leased for a period of years to reliable tenants who are under 
obligation to maintain it and its surroundings in a proper state of preservation. 

Thomas a Becket Cottages, West Tarring. 

In September, 1927, the three well-known Thomas a Becket Cottages at West 
Tarring, near Worthing, were put up to auction. Shortly before the sale it 
was ascertained that attempts to buy the cottages would be made by two 
bidders, one with a view to demolishing them for the material which they 
contained, the other with a view to fitting them with modern plate-glass 
shop- windows. 

It hardly seems credible that schemes of this sort could have been con- 
templated. The cottages are of quite extraordinary beauty and interest. 
The roofs are covered with Horsham slabs, and these, together with the oak 
beams, are in perfect preservation. The interiors are also in an excellent 
state, and the whole group forms a unique example of early fifteenth-century 
architecture. 

Thanks to the intervention of Mr. A. Mackenzie Ross, who resides near 
Worthing, aided by an advance of £600 from the Society’s Fund for the 
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THOMAS A BECKET COTTAGES, WEST TARRING. 


Recently saved by the Society. 

Preservation of Ancient Cottages, sufficient money was temporarily raised 
to buy in the property, which was secured for £950. A public meeting was 
called by the Mayor of Worthing on November 3rd ; Sir Frank Baines delivered 
an address on cottage architecture, and it was decided to start a local fund. 
The cottages have been handed over to the Sussex Archaeological Trust, who 
will maintain them as dwelling houses. 

It is very satisfactory to be able to add that of the £600 advanced by the 
Society, £540 has already been repaid. 

Arlington Row, Bibuky. 

At the close of 1927 the owner of Arlington Row, Bibury, finding that he 
was no longer able to keep the eight cottages in proper repair, offered to hand 
them over for a small figure to the Royal Society of Arts, on condition that 
they should be put into proper order, that the rents should not be raised nor 
the present tenants disturbed. Bibury is one of the best known villages 
in the Cotswolds, and Arlington Row is perhaps the most beautiful group of 
cottages in Bibury, and the Committee, therefore, requested their architect, 
Mr. Norman Jewson, of Cirencester, to examine and report on the condition 
of the houses. The beautiful stone-slated roofs are in imminent danger of 
collapse and other repairs are necessary, the cost of which is estimated at 
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£1,000. As ttie rents are insufficient to defray the cost of maintenance it 
was thought advisable to aim at inaugurating a special fund of £500 for this 
purpose, and an appeal was issued in March last asking for £2,000, which 
will provide for the purchase of the eight cottages, the repairs immediately 
necessary, and also for a permanent repair fund. The Appeal was signed 
by Earl Beauchamp (Lord Lieutenant of the County of Gloucester), the Bishop 
of Gloucester, Earl Bathurst, Sir Gilbert Wills, Mr. Walter Tapper (President, 
Royal Institute of British Architects), Sir Philip Magnus (Chairman, Council 
of the Royal Society of Arts) and Sir Frank Baines (Chairman of the Fund 
for the Preservation of Ancient Cottages). 

In response to this appeal the sum of £1,275 19s. 4d. has been received. 
Although this falls considerably short of the sum aimed at, the Council have 
decided to purchase the cottages and carry out the necessary repairs. In 
the meantime the subscription list remains open. 

Smarden, Kent. 

In August, 1927, the Society's attention was drawn to the sale of property 
iit Smarden in Kent, and especially to a very authentic half-timbered house 
which was so typical of the period that rumours of its purchase for deportation 
were confirmed. A question was asked in the House of Commons by Sir 
Leslie Scott regarding this. The Society has watched this carefully and it 
hopes to report very shortly that it has been preserved and that the purchaser 
will place himself in the hands of the Society to advise as to its restoration. 

Other Cases. 

In addition to the cases already mentioned, a great many applications 
have been received from the owners of cottages for assistance to enable them 
to carry out necessary repairs which they themselves are unable to afford. 
When the Fund was started the Committee were hopeful that they might be 
able to consider such cases, as they would have liked to save every cottage 
with any pretence to interest or beauty ; but it soon became evident that the 
state of the Fund would not permit them to indulge in wholesale preservation, 
and they came to the conclusion that it was advisable to concentrate their 
efforts on preserving specimens of outstanding merit. They would like to 
take this opportunity of stating, however, that their first year's experience 
shows that they could with advantage spend a hundred times the amount 
that has been placed at their disposal, and in this way they would not only 
be doing a great deal to preserve the beauty of the countryside, but they 
would be making a sound and lasting contribution to the solving of the housing 
problem. 

The Society has before it proposals to assist in preserving interesting cottages 
in Stroud, Gibs. ; Suffolk ; Kent ; Hampshire and Oxfordshire, It was also 
approached by the Medical Officer of Health at Shrewsbury regarding a 
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considerable number of half-timbered cottaees, which it was suggested were 
too derelict to remodel and which would in the ordinary course of things 
be condemned. The Chairman has visited the district and is dealing with 
a number of these and has advised that if certain works were undertaken 
they would make better and more roomy cottages than new ones, and that 
it is obviously in the interests of the district to keep these in existence. The 
attitude of the District Council of Shrewsbury is very encouraging and the 
Society felt it was its duty to give every possible assistance in the way of 
advice and is awaiting the development here with great interest. 

The Society wishes to make it very clear that whilst it is anxious to 
preserve every bit of old beauty religiously, it realises that many old cottages 
have become so decrepit that it would be useless to keep them unless they 
can be made really healthy dwellings and unless the lighting, air content 
and sanitation can be made to conform to modern hygienic requirements for 
the men, women and children of to-day. 

Tlie building and planning of new houses and new residential areas is beyond 
the vScope of the Society, but it is most anxious to encourage in any way 
possible the building of good new houses at rents which it is within the power 
of agricultural labourers to pay, and although opposed to riband development 
and ill-considered building schemes that conflict unnecessarily with the 
amenities of the countryside, it is far from desiring to oppose any housing 
schemes which are undertaken in the interests of public health and national 
welfare. 


Flatfokd Mill and Willy Lott’s Cottage. 

Flatford Mill and Willy Loti's Cottage are indissolubly associated with 
the life and w'ork of John Constable. In deference to the wish of his father 
he endeavoured to become a miller, and when about 18 3ears of age he spent 
some twelve months in the mill, trying to follow this trade. Fortunately 
for Finglish art, however, his love of painting was irresistible and he went to 
l^ondoTi to stud}^ art ; but throughout his life he remained devotedly attached 
to his native district ; he returned repeatedly’ to Flatford, and the mill and its 
neighbourhood form the subjects of three or four of his most famous masterpieces. 

In order to preserve this corner of Suffolk, hallowed by’' its association 
with one of the greatest of our landsca[)e painters, Mr. T. Iv. Parkington, of 
Ipswich, has purchased Flatford Mill, the Mill House, and \Ailly Lott's Cottage. 
The property had fallen into extreme neglect, and Mr. Parkington, with 
the help and assistance of local antiquaries and others interested in the 
preservation of our cottage architecture, has carried out, at his own expense, 
the complete and adequate renovation and repair of the property^ It may 
be interesting to mention that Mr. Parkington's action w'as the direct outcome 
of his hearing the appeal made by the Prime Minister in support of the move- 
ment at the Conference held at the Society's House on January 26th, 1927. 
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It is intended to use the property as a place of residence where artists may 
study landscape painting or to which art masters may take their pupils for 
holiday courses. The district abounds in interesting architecture, a number 
of the churches in the neighbourhood being particularly line, and it is thought 
that students of architecture also could make it a centre of study. 

Mr. Parking ton has provided the place with appropriate furniture, and 
eventually about twenty bedrooms will be available for visitors. 

l'nE Possibility of Preserving a Complete Village of Exceptional 
Historic or Aesthe:tic Importance. 

As a result of certain propaganda work undertaken by the Fund in the 
United States, and owing to various suggestions conveyed to members of tlie 
Committee by interested Americans, the Executive Committee is making 
an investigation into the possibility of considering the preservation of a 
complete English village of historic and aesthetic importance, which has 
fallen into neglect and decay. More than one village presents itself as suitable 
for a special undertaking, and the matter is under careful enquiry, with a 
view to seeing whether any developments are possible on these lines. 

Photography Competition. 

The I^oyal 1 'holographic Society has shown a great interest in the propaganda 
work of our Fund, and in the February number of that Journal they made 
an appeal for good photographs of cottage architecture to all members of the 
Royal Photographic Society and to the many thousands of photographers 
throughout the country who are members either of photographic clubs or 
local photographic societies affiliated to the Royal Photographic Society. 
They also organised a photography competition, the subject of the competition 
being the interiors and extenors ot cottages. The photographs were exhibited 
in the Gallery of the Royal Photographic Society, and any photographs 
submitted may, under the conditions of the competition, be retained for 
the purposes of the Fund. The Executive Committee expressed their grateful 
thanks to the Royal Photographic Society for the interest and the valuable 
assistance which they gave to the movement. 

Publication of a Book on Cottages. 

As a result of an enquiry on the part of certain members of the Executive 
Committee discussions have taken place with a well-known firm of publishers 
as to the possibility of bringing out a comprehensive volume dealing 
with ancient cottages from the structural, historical and aesthetic sides. 
After considerable discussion it has been decided that Mr. Basil Oliver, a 
member of tlie Committee, who has previously shown his interest and 
enthusiasm in, and knowledge of, the Cottage Architecture of this country, 
should undertake the preparation of the volume, which it is hoped will be 
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published in the early future under the title of "'The Cottages of England."* 
The thanks of all concerned are due to Mr. Basil Oliver for undertaking this 
important work, which will help in bringing the subject before the general 
public and be the means of initiating further propaganda work with regard 
to the general problem of the preservation of our ancient cottages. It is hoped 
that supporters of the Fund will do what they can to secure the success of 
the publication by bringing the volume to the attention of any persons who 
might be interested in the subject. 

Meeting at the Carpenters' Hall. 

With a view to making the movement better known The Worshipful Company 
of Carpenters invited the Members of the Society of Yorkshiremen in London 
to their Hall on Marcli 31st, 1928, to hear a lecture by Sir Frank Baines, 
the guests being subsequently entertained to tea. The lecture was attended 
by a large audience. The Committee feel that the local patriotism in each 
county might be stimulated by lectures on the subject of local cottages, given 
in the large towns and illustrated by photographs. They would therefore 
welcome any suggestions for the giving of such lectures and would assist as 
far as possible in providing lecturers and slides. 

Resignation of Sir Frank Baines. 

The Committee have to record with deep regret that Sir Frank Baines has 
been compelled on the ground of ill-health to resign the chairmanship of the 
Advisory and Executive Committees. Sir FTank originated the movement, 
and he threw himself into it with his customarj" whole-hearted vigour, and it 
is only on account of imperative medical orders that he has consented to give 
up the office. 

Mr. P. Morley Horder, F'.S.A., has been elected Chairman in his place. 

Finance. 

Up to the pre.sent moment the amount sulcscribed to the General Fund for 
the Preservation of Ancient Cottages is £5,414 9s. 2d., of which £64 los. 
represents annual subscriptions, which are particularly welcome. 

The Committee were extremely anxious to establish an invested fund in 
order that the movement for the Preservation of Ancient Cottages should be 
a permanent one. At the same time they felt that the public were more 
likely to support them if they saw some actual results, and it was, therefore, 
decided to invest £3,000, and keep the remainder in a fluid form so as to be 
available in case any particularly interesting or beautiful cottages should be 
suddenly threatened. In this way they were able to save the West Tarring 
Cottages, which otherwise would have beei^ demolished. The Society 
advanced £600 towards their purchase, and the committee in charge of them 
have, as stated above, already repaid £540 of this. 

♦See the descriptive folder which has been inserted in the Report. 
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In the case of Arlington Row, Bibury, it was decided to issue a special appeal 
for £2, 000. The group of cottages is exceedingly well known. Bibury, which 
has been described by William Morris as “ the loveliest village in England,” 
is a show place, and the Committee felt certain that if it were known to be in 
danger, the public would be willing to subscribe the small amount that is 
necessary to save it. 

The Royal Society of Arts have placed their ollice and staff at the service 
of the Fund, so that, apart from a small sum for extra clerical assistance, 
there have been no overhead charges. 

OFFER FROM AN ANONYMOUS DONOR. 

The Committee wish to invite attention to an offer which has recently been 
received from an anonymous benefactor, who has already contributed £500 to 
the Fund, to make a further contribution of 10 per cent, of all additional sums 
which may be received between January 1st and Slst December, 1929, from those 
who have given to the Fund from its commencement up to the date of the First 
Annual Meeting. 

The amount already received is £5,414 9s. 2d. so that the anonymous donor is 
willing to more than double his gift of £500, and is anxious for as many as possible 
to assist to raise the total to at least £10,000. The income derived from such an 
amount would permit of the work of the Fund being proceeded with to a modest 
extent with no expenditure of capital, except in special cases, but a much larger 
sum could be very usefully administered. 

It is hoped that many of those who have already subscribed may be willing to 
increase or double their contributions, in order to enable the Fund to reap the 
greatest possible benefit from this generous offer. 

Contributions, which should be made payable to the Royal Society of Arts, and 
crossed “ Messrs. Coutts & Co., Fund for the Preservation of Ancient Cottages,*’ 
should be addressed to the Secretary, Royal Society of Arts, John Street, Adelphi, 
London, W.C.2. 


FINANCIAL STATEMENT TO DECEMBER 31ST, 192H. 


Expenditure, 

£ s. d. \ 

Invested . . . . . . 3,000 o o ' 

Loan to secure Thomas a 

Becket Cottages, near I 

Worthing, £600 less 

repaid . . . . . . 60 o o i 

Printing, Postage, extra i 

clerical work, etc. . . 405 1 1 10 

Balance in hand .. 2,117 4 2 | 

16 o I 


Receipts. 

£ s- 

Subscriptions* to General 

Fund . . . . .. 5,414 9 2 

Interest on Investments .. 113 6 10 

Hampstead Garden Suburb 

Stock . . . . . , 55 o o 


£5,382 16 


Printing, Postage, etc. 
Balance in hand 


ARLINGTON ROW, 

£ s. d. 

II 2 6 

. . 1,164 lb 10 


BIBURY, FUND. 
Subscriptions* 


£ s. d. 
.. 1.175 19 4 


i'L.rii 19 4 


.. X * — 

19 4 


* The lists of subscriptions have been omitted from the Journal owing to lack of space, 
but are included in a separately printed edition of the Report which may be obtained 
on application to the Secretary, Royal Society of Arts, John Street, Adelphi, W.C.2. 
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NOTES ON BOOKS. 


Outlines of Paint Technology. Based on '' Hurst’s Painters' Colours, Oils, and 
Varnishes." By Noel Heaton. With frontispiece, and 109 illustrations in 
the text. London : Charles Grifhn & Company, Limited. 24s. net. 

Mr. Heaton had a difficult task in prospect when he undertook the modernisation 
of the seventh edition of the late Mr. Hurst’s textbook, so as to make it quite 
satisfactorily representative of the almost overwhelming mass of new methods ; 
and this without neglecting the old methods, which are still of high commercial 
importance. The problem has been solved by a careful re-writing of the old matter, 
so as to gain a maximum of space, and the result is a work which deals fully and 
satisfactorily with both old and new ; this, moreover, without unduly increasing 
the size of the book. 

In the first thirteen pages, after a concise but sufficiently illustrated account of 
scientific fundamentals relating to light and colour, there follows practical instruction 
as to instruments by which colour measurements can be made. We have, in the 
premier aspect, Mr. Guild’s colorimeter (Fig. 4, p. 8) a delicate and complex con- 
struction from the optical workshops of Hiiger, Ltd. Tins device gives a synoptical 
view of a coloured surface and its fundamentals, the author telling us that " the 
operator, looking through the telescope, sees the colour to be measured side by 
side with a patch of light composed of the three primaries." The operator can 
then adjust the mechanism " until the light matches the sample." This elaborate 
construction by Hiiger, although ideal where proper laboratory care is available, 
must in many paint works be made to cede to a less complex device. First among 
these is the portable and convenient Tintometer of Lovibond, pp. 8-9, and Figs. 
5-6, in which the observer gets a view of the colour to be measured and of a like 
tint as obtained by arranging standardised glass colour screens. Lovibond’s 
tintometer has stood the test of about half a century in our workplaces, and it 
still leads. Next, on p. 10, we find descriptions of comparable devices by Ives, 
Bawtree and Jones ; this last making the match with three wedge-like films of 
tinted gelatine. Finally, on p. 1 1, the old rub-down method on a glass plate or 
on a white surface is described, and we learn how to use this method to the best 
advantage ; one aid being a standard lamp giving an approximate simulation of 
an average noontide daylight (Fig. 8, p. 12). 

In like concise, lucid and sy.steniatic manner the author treats of all the various 
aspects of his sul)ject ; we can, however, do no more than glance at a few of the 
more important features. 

A specially important chapter from the standpoint of recent progress is that on 
"Solvents and Plasticisers," pp. 231 to 266, and this chapter may be looked on 
as largely introductory to the immediately following chapter on " Resins, Gums, 
Waxes and Bitumens " : the.se two chapters giving the leading new features in 
the chemistry of the subject. In the old aspects of oil painting we may almost 
say there was but one solvent, the distilled essential oil of turpentine, although 
chloroform, the head and type of the chlorinated solvents, was brought into use 
by artist -painters more than half a century ago for removing old paint from brushes. 
The author, on p, 255, mentions the use of chloroform for removing free sulphur 
from ultramarine or from cadmium sulphide. 

Soon after acetylene became an industrial product (about 1895), its chlorinated 
derivatives were manufactured on a large scale, and these with ethers, ketones, 
hydrocarbons and alcohols, swell the long list of modern paint solvents. 
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Cellulose ester paints, p. 368, may be regarded as modern, full-bodied successors 
to the old attenuated collodions ; a special nitro-cellulose giving low viscosity 
being used. In sequence to this class we have (p. 371) an interesting account of 
silica ester paints which contain an organic silicate, as, for example, ethyl silicate. 
This constituent gradually undergoes hydrolysis at the outer surface by the action 
of atmospheric moisture ; a coating of silica comparable to agate or opal being 
the result. , 

We ought not to close our notice without brief mention of the notable and 
serviceable modernism of Mr. Heaton’s work in the matter of mechanical appliances, 
as in Fig. 28, which occupies the whole of p. 47, and shows us the principle of the 
Raymond machine for simultaneous grinding and separation of the fine particles 
by air flotation ,* while the next page indicates all essential details. Present-day 
drying plant in its keenest aspects is illustrated and explained on pp. 58-61 : the 
best physical conditions being that the damp substance shall be spread out or 
divided, kept in motion under controllable warmth, and all this in vcicuo : conditions 
realised " when the vacuum chamber takes the form of a rotary drum.” The white 
lead manufacture in its standard ” Dutch method ” of acetic corrosion, is illustrated 
and explained in its most recent features on pp. 64-80, and by Figs. 45 to 50. 
Perhaps the most notable feature is the last, a ” carding machine ” for lead, whereby 
the metallic lead is reduced to a condition comparable to carded wool, and so 
becomes eminently suited for uniform corrosion. 

We are now less than half-way through the scries of 109 illustrations, each one 
of which might be used as a text for comments : we, however, turn once more 
to p. 368, where the two concluding illustrations are to be found, aluminium churns, 
for use in preparing cellulose ester paints. Here is a book to be valued by all 
interested in the manufacture of paint. 


Elements of Botany, By Richard M. Holman and Wilfred W. Robbins. 
New York: John Willy and Sons, Inc. London: Chapman and Hall, 
Limited, ijs. bd, net. 

The authors are known as efficient University teachers in the United States 
and as having written various essays and treatises on botanical subjects. Here 
we have a joint effort to produce what is termed in the preface a book for ” one 
semster ” work in the high school or university. On this side of the Atlantic a 
” second step ” or student’s compendium ” would be a good description. 

There are, we estimate, between 700 and 1,000 clearly defined line illustrations 
of botanical fundamentals, and a useful feature of the full and helpful 20-page 
index is that when a subject is illustrated an asterisk is printed alongside its page 
number in the index. 

As an example of the admirable way in which the authors combine illustration 
and text, we suppose the book to be open at pp. 212-213. On the left-hand page. 
Fig. 132 shows us four illustrations of stages in multiplication, by cross fission, 
of the common green alga, often called ” Protococcits/' while on our right the 
multiplication of the more complex filamentous alga ” Ulothrix zonaia"' is shown 
by the nine illustrations embodied in Fig. 133. Here two sequently numbered 
figures embody thirteen illustrations ; hence our uncertainty in estimating the 
total contained in the book. 

From all standpoints the book is satisfactory, and it is a definitely valuable 
addition to the resources of the student. 
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MEETINGS OF THE SOCIETY. 


Ordinary Meetincjs. 

Wednesday evenings » at 8 o’clock. 

March 20. — Professor A. E. Richardson. F.R.I.B.A., Professor of Architecture, 
University of London, " Modern English Architecture.” The Right Hon. Lord 
Stanmore. C.V.O,, will preside. 

April 10. — G. H. Nash, C.B.E., European Chief Engineer, International Standard 
Electric Corporation, ” A Brief Review of Speech Comniunication by Electric 
Methods.” 

April 17. — F. E. Lamplough, M.A., “ Yita Glass. ’ 

April 24. — H. L. Fletcher (of the British Broadcasting Corporation), ” Tlie 
Educational Value of Broadcasting.” 

May I. — P. Morley Horder, F.S.A., ” Architectural Models.” 

May 8. — Charles J. Ffoulkks, O.B.E., F.S.A. (Curator of the Armouries, 
Tower of London), ” War and the Arts.” Professor W. Rothenstein, M.A., 
Principal, Royal Cx)llege of Art, will preside. 

May 15. — Robert Burrell, Barrister- at-Law, “ The Reform of the Britisli 
l^atent System.” 

Indian Section. 

Friday afternoons, at 4.30 o’clock. 

April 12. — A. T. Cooper, M.Tnst.C.E., M.Cons.E., ” Recent Electrical Develoiv 
ments in India.” 

May 10. — P. Johnston-Saint, M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Museum, ” An Outline of the History of Medicine in India.” 
(Sir George Bird wood Memorial Lecture.) 

Dominions and Colonies Section. 

Tuesday afternoons, at 4.30 o’clock. 

March 26. — H. Warington Smyth, C.M.G., M.A., F.G.S., M.I.M,M., late 
Secretary for Mines and Industries, Union of South Africa, ” The Base Metal and 
Mineral Resources of South Africa.” Professor J. G. Lawn, C.B.E., A.R.S.M., 
Vice-President of the Institution of Mining and Metallurgy, will preside. 

Cantor Lectures. 

Monday evenings, at 8 o’clock. 

Sir E. Denison Ross, C.I.E,, Ph.l)., ” Nomadic movements in Asia.” Four 
Lectures : April 22, 29, and May 6, 13. 

Lecture I. - The Exodus of the Arabs in the Seventh Century. 

Lecture II. — The first westward movement of the Turks in the ICighth 
Century. 

Lecture III. — The invasion of Middle Asia by the Seljuks in the lileverlth 
Century. 

Lecture IV. — The Mongol invasion of the West in the Thirteenth Century. 


MEETINOS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Mo.vday, March i 8. .Aeronautical Society, at the Roval 
Society of Arts, Adelphi, WX. 6.30 p.m. M. Isacco, 
“ The Helicogyre.** 

Architects, Royal Institute oflBritisb, 9, Conduit StreH, 
W. 8 p.m. Special and Business Meetings. 

Electrical Engineers, Institution of, Savoy Place, VVX. 


7 p.m. Dist'.ussion on “ Method in Invention,” o|)eneU 
by Mr, C. Turnbull. 

At the University, Liverpool. 7 p.m. Mr. E. Y, 
Robinson, “ Radio Sets on the Mains ” 

Geographical Society, at the Aeolian Hall, New Bond 
Street, W, 8.30 p.m. Mr. O. G. S. Crawford, ’* .\ir 
Photographs of the Middle East.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W. 6,^0 p.m. Mr. Keith-Brinsmead, ” Locomotn e 
Lubrication,” 
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At the Meiichant Venturers’ Technical Collepe, Bristol. 
7 p.m. Mr. H . L. Guy, ** Modem Development in 
Steam-Turbine Practice.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Mr. H . Wickham Steed, “ The War and 
Democracy in Central Europe." (Lecture IV). 

At University College, Gower Street, W.C. 5.15 p.m. 
Prof. Hans Przibram, Connecting Laws in Animal 
Morphology.” (Lecture IV). 

5.30 p.m. Dr. C. J. Sisson, “English Literature 
among Professors and Students.” 

5.30 p.m. Mr. James Bonar, “Demography in the 
17th and i8th Centuries.” (Lecture VI). 

Victoria Institute, at the Central Hall, Westminster, S.W. 

4.30 p.m. The Rev. A. H. Finn, “ Conjectural 
Emendations in the Psalms.” 

roESDAV, March iq. .Automobile Engineers, Institution 
of, at 83, Pall Mall, S.W. 7.45 p.m. Demonstration 
and Discussion of Inventions. 

Civil Engineers, Institution of, Great George Street, S.W. 
6p.m. M'-. Conrad Gribble, “ Impact in Railway- 
Bridues, with parti ular reference to the Re 'ort of 
the Bridge Stress Committee.” (Further discussion). 
Electrical Association for Women, at 15, Savoy Street, 
W.C. 7 p.m. Mr. H. Bourne, “ Some Elementary 
Facts concerning Electric Motors.” 

Electrical Engineers, Institution of, at the Engineer’s 
Club, Manchester. 7 «'‘.m. Messrs. T. N. Riley and 
T. R. Scott, “ Electrical Insulating Papers for the 
Manufacture of Power Cables.” Mr. S. G. Brown and 
Mr. P. A. S orine, “ The Prevention of Ionisation in 
Impregnated Paper Dielectrics.” 

At the Town Hall, Loughborough, 6.45 p.m. Mr. 
LI. B. Atkinson, “ How Electricity does Things.” 
(Faraday Lecture). 

Em ire Society, at the Cannon Street Hotel, E.C. i p.m. 

Mr. John Ryan,” The Cotton Industry.” 

Heating and Ventilating Engineers, at Milton Hall, 
Manchester, yp.m. Parerby Mr. A. E. Cubbage. 
Illuminating Engineering Society, at 15, Savoy Street, 
W.C. 6.30 p.m. Mr. Walro Maitland] “ Architectural 
Lighting.” 

Metals, Institute of, at the Engineers’ Club, Birmingham. 
7 p.m. Dr. N. F. Budgen, “ Aluminium.” 

At Armstrong College, Newcastle-on-Tyne, 7.30 p.m. 
Annual General Meeting, 

Roval Institution, 21, Albemarle Street, W. 5.15 p.m. 
Dr. Stanley W. Kemp, “ Antarctic Whaling 
Expeditions.” 

Statistical Society, at the Royal Society of Arts, Adelrhi, 
W.C. 5.15 n.in. Dr. H. C. Snow, “The Limits of 
Industrial Em loyment.” 

Trans ort. Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C, 5.45 p.m. Mr, Philip 
Burtt, “ What Education does a 7'rans’ ort Man Nerd?” 
At the Queen’s Hotel, Birmingham. 6 p.m. Mr. E. 
W. Bayliss, “ Trans ort on Inland Navigations — its 
Advantages and t imitations.” 

University of London, at King’s College, ’Strand, W.C. 

5.30 P.m. Dr. R. W. Seton-Watson, “ The Eastern 
Question.” (Lecture X). 

Zoological Socket'’, Regents’ Park, N.W. 5.30 p.m. 
Scientific Business Meeting. 

Wednesday, March 20. .Chemical Engineers, Institution 
of, at Grosvenor House, Park lane, W. 11.30 a.m. 
Sir Alexander Gib^ Presidential Address, “The 
Co-ordination of Engineering Institutions and 
Societies.” 

2.15 p.m. Prof. Dr. B, P. Haigh, “ Chemical Action 
in Relation to Fatigue in Metals.” 

Egypt Exploration Society, at Burlington House, W. 

8.30 p.m. Mr. H. A. R. Gibb, “ Foreign Policy of 
Egypt in the Muslim Period.” 

Elecirical Engineers, Institution of, at Margin Hall, 
Sheffield. 7.30 P.m. Prof, Dr, W. Cram"*, “ The 
Cause and Effect of Oscillation in Electrical and 
Mechanical Ap^'aratus.” 

At the Cleveland Teclmical Institute, Middlesbrough. 
7 p.m. Mr. R. W. Gree^orv, “ Electric Supply to the 
Rural Districts of Enrland.” 

Geological Society, Burlington House, W. 5.30 n.ra. 
Literature, Royal Society of, 2, Bloomsbury Square, W.C. 
5 p.m. 

Meteorological Society, 49, Cromwell Road, S.W. 7.30 
p.m. Mr, R. A. Watson Watt, ” Weather and 
wireless.” (G. J. Symons Memorial Lecture). 
.Microscopical Society, 20, Hanover Square, W, 7.30 p.m. 
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Dr. H. Moore,” The Mode of Formatkm of the Image 
in the Microscope.” 

Naval Architects, Institution of, at the Royal Society of 
Arts, Adelnhi, W.C, tia.m. Admiral of the Fleet the 
Ricrht Hon, Lord Wester Wemvss, Presidential 
Address. Sir William J. Berry, “H.M. Battleships 
‘ Nelson ’ and ‘Rodney’.” Lt.-Col. F. Dondona, 
“ Sea Trials of Italian Destroyers.” 

University of London, at the London School of Economics 
Houghton Street, W.C. 6 p.m. Mr. J, R. Bentley, 
“‘Hollerith,’ To-day and To-morrow. 

Thursday, March 21 . .Antiquaries, Society of, Burlington 
House, W. 8,30 p.m. 

Automobile Engineers, Institution of, at the Technical 
School, Gloucester, 7.30 p.m. Mr. L. W. Johnson, 
“ The Inspection of Metals and their Alloys.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 

5.30 p.m. Demonstration by Mr. R. T. Coe of a 
Portable Electric Harmonic Analysef, 6 p.m. The 
Hon. Sir Charles A. Parsons and Mn J, Rosen, “ Direct 
Generation of Alternating Current at High Voltages.” 
Mr. J. A. Kuyser, “ Recent Developments in Turbo- 
Generators.” 

L.C.C., The Gefirye Museum, Kingsland Road, E. 

7.30 p.m. Mr. John Hoo’^er, “The Furnishing of 
Official and Di lomatic Residences.” 

Mechanical Engineers, Institution of, at Queen’s Hotel, 
Birmingham. 6.30 p.m. Messrs. A. J. Asaheton and 
A. G. Engholm,” Sub-Atmosrheric Heating.” 

At the Engineers’ Club, Manchester. 6.30 p.m. Mr. 
F. C. Johansen, “ Research in Mechanical Engineering 
by Small-Scale Apparatus.” 

Mining and Metallurgy, Institution of, at Burlington 
House, W. 5.30 p.m. 

Naval Architects, Institution of, at the Royal Society of 
Arts, Adelphi, W.C. ii a.m. Mr. John Johnson, 
“ The Propulsion of Ships by Modem Steam 
Machinery.” Dr. J. Brubn, “Some Considerations 
Regarding International Loadline Regulations ” 

3 p.m. Dr. G. Kem f, “New Results Obtained in 
Measuring Frictional Resistance.” Mr. C. F. A. 
Fyfe, “ The Practical Use of the First British-Built 
Bauer-Wach Exhaust Steam Turbine Installation 
in the Booth Liner ‘ Boniface’.” 

8 p.m. Professor C. E. Intlis, ” Natural Frcque,ncies 
and Modes of Vibration in Beams of Non-Uniform 
Mass and Section.” Mr. S. A. Hodees, ” The l^haviour 
of Stiffened Thin Plating under Water Pressure.” 

Rwal Institution, 21, Albemarle Street, W. 5.15 p.m 
Kev. W. H. Drap er, “ The Change in Meaning from 
one Period to Another.” 

Sanitary Institute, 90. Buckingham Palace Road, S.W 
3 n.m. Sir Hum hry Rolleston, “ Industrial Disease 
and its Prevention.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Mr. A. E Twentyman, “ German Education 
since the War.” (Lecture VI). 

Friday, March 22.. Junior Institution of Engineers, 39, 
Victoria Street, S.W. 7-30 p.m. Mr. D. A. ColUn, 
“ Ventilation.” 

Medical Research, International Association for, at the 
Royal Society of Arts, Adelrhi, W.C. 7 p.m. J^ecture 
by Dr. F. W’. Zeylmans van Enunichoven. 

Naval Architects, Institution of, at the Roval Society ot 
Arts, Adel hi, W.C. n a.in. Eng; Bear-Admiral 
W. Scott-Hill, “ Powdered Coal for Sbifs.” Mr. A. 
Spver, “ Modern Developments of the Water Tube 
Boiler for Marine Purposes.” Eng. Rear-Admiral 
A. E. Fiyne, “ Suggested Modifications to Marine 
Water Tube Boilers.” 

3 p.m. Mr. J . Rennie Barnett, “ Motor Life-Boats of 
the Royal National Life-Boat Institution.” 

Physical Society, at the Imperial College of Science and 
Technology, South Kensington, S.W. 5 p.m. Annual 
General Meeting. Dr. W, H. Eccles, F.R.S., Presi- 
dential Address. 

Roval Institution, 21, Albemarle Street, W. 9 p.m. 
Sir Ernest Rutherford,” Penetrating Radiations.” 

University of London, at University College, Gower 
Street, W.C. 5 p.m. Mr. C. F. A. Pantin, “Com- 
parative Physiology.” (Lecture X). 

Saturday, March 23..L.C.C., The Honiiman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. M. A. Phillips, 
” Mammals of Britain.” ■ 

Roval Institution, 21, Albemarle Street, W. 3 pjn. 
Sir Ernest Rutherford, “ Molecular Motiims In Rarefied 
Gases.” 
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Adelphi, W.CJ2.) 

NOTICES. 

NEXT WEEK. 

Tuesday, March 26tli, at 4.30 p.m. (Dominions and Colonies Section). 
H. Warington Smyth, C.M.G., M.A., F.G.S., late Secretary for 

Mines and Industries, Union of South Africa, “ The Base Metal and Mineral 
Resources of South Africa.” Professor J. G. Lawn, C.B.E., A.R.S.M., will 
preside. 

Tea will be served in the Library from 4 o'clock. 

PURCHASE OF WEST WYCOMBE. 

It has been felt for some time that the Royal vSociety of Arts should extend 
its work for the Preservation of Ancient Cottages by acquiring complete villages 
in order to show the public what can be done by intelligent control of its 
traditional values. The idea originated during the chairmanship of Sir Frank 
Baines, and was encouraged by Sir Lawrence Weaver, who, after a visit to 
America, reported that he could lind very little support for a general and 
vague scheme for saving scattered cottages, but that he hoped help would be 
forthcoming if certain definite villages could be taken in hand. Sir Howard 
Frank was tlien asked to report on any suitable villages that might come into 
the market. He suggested one or two in Wiltshire, and also West Wycombe in 
Buckinghamshire, which was to be put up for auction in a very few weeks. A 
lady in ttie district at once offered to contribute ;f5oo, and assured the Com- 
mittee that others in the neighbourhood would be glad to assist, in order to 
prevent the village being handed over to a number of irresponsible owners, 
who would quickly change the whole character of the place. 

Sir John Dashwood, of West Wycombe Park, owner of the village, was 
approached. Appreciating the advantages of selling to a re.sponsible society 
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who would have complete control of the buildings and whose object would be 
solely to restore and retain their true character, he did everything in his power to 
further the scheme both in settling the price and promising a subscription of 
£500 to the repair fund. Various members of the Executive Committee visited 
West Wycombe ; an emergency meeting was called to consider Sir John 
Dashwood's offer, and they unanimously recommended the Council to accept 
it. The Council at their meeting on March nth agreed to make the purchase 
and authorised the payment of the deposit. 

The village of West Wycombe is particularly interesting by reason of its 
close proximity to the unpleasing suburban outcrop of High Wycombe on the 
one side and the fine open country on the other. It is l)ounded on one side by 
West Wycombe Park and on the other by common land, so that if the village is 
once placed in good order there is little danger that it will ever be spoiled. Lying 
ontlic high road between Oxford and London, it will l)C seen by large numbers 
of people, and it is hoped that the work of preservation begun here may lead 
to similar developments in other counties. 

A strong local committee is being formed in Buckinghamshire with a view to 
raising the money necessary to pay for tlie ])urcliase of the village and to carry 
out the necessary re})airs. An appeal has been issued and already a substantial 
sum has been received or promised. The Society is most anxious not to deplete 
its resources f(jr dealing with other pressing problems and tlicrefore liopes to get 
a sum of at least £ 20,000 for this particular ]>urpose. All those who are 
intere.sted in saving this very picturesque village are requested to send their 
subscriptions to the Secretary, Royal Society of Arts, John Street, Adclphi, 
W.C.2, by whom they will be gratefulh^ acknowledged. 

HISTORY OF THE ROYAL SOCIETY OF ARTS. 

Further copies of the History of the Royal Society of Arts by tlie late Sir 
Henry Trueman Wood, the existing supply of which was recently exhausted, 
are now available, and can be obtained, price 15s. net, on application to the 
Secretary. The History, a large octavo volume of 558 pages with a large number 
of illustrations, gives a well documented account (jf the many and various 
activities of the Society from its foundation in 1754 to the year 1880. 


COUNCIL. 

A meeting of tlie Council was held on Monday, Mcirch nth. Present : — 
Sir George Sutton, Bt., in the Chair ; vSir Charles H. Armstrong ; Sir Charles 
Stuart Bayley, G.C.I.E., K.C.S.L ; Lord Bledisloe, P.C., K.B.E. ; Captain Sir 
Arthur Clarke, K.B.E. ; Sir WiUiam Henry Davison, K.B.E., D.L., M.P. ; 
Mr. Peter MacIntyre Evans, M.A., LL.D. ; Mr. P. Morley Hordcr, F.S.A. ; 
Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir Humphrey Leggett, R.E. 
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D.S.O. ; Sir Pliilip Magnus, Bt. ; Sir Richard Rcdinayno, K.C.B. ; Col. The 
Master of Sempill ; Mr. James Swinburne, F.R.S. ; Mr. Alan A. Campbell 
Swinton, F.R.S. ; Mr. Carmichael Thomas ; Sir Frank Warner, K.B.E., and 
Lt.-CoL Sir A. T. Wilson. K.C.I.E., C.S.L, C.M.G., D.S.O., with Mr. G. K. 
Menzies, M.A. (Secretary), and Mr. W. Perry, B.A. (Assistant Secretary). 

The following candidates were duly elected F'ellows of the Society : — 

Adams, Alfred Courthopc, J.ondon. 

Baird, John Logie, I.ondon. 

Barnes, Jamc'S Haydn, M.A., Bath. 

Candish, HerbtTt Douglas, lCdgwar(\ 

Davidson, Thomas William, Totleridgt', Herts. 

Edwards, James Herbert, M.T.ILE., Cranham, Cdos. 

Hall, Ca])lain Joseph Lockwood. h'.K.l.B.A., IVetoria. 

Howells, LVederick Walter, Bristol. 

Hubbard, E. Heskadh, R.O.L, A.R.W.A., R.B. A.. Salis])iirv. 

Impey, Frederic Itaul, London. 

Jvofts, Harold G(‘orgc', Wc'st Harrow. 

Singh, Dv. Jaswant, L.M.lt, Kashmir. 

Taylor, Cilhert, Ivondon. 

Turner, Captain J, Dare Knobl)S, .A.M.T.Mi'ch.E., London. 

A statement b}^ Mr. P. Morkyv Horder, ("hairman of the Committee of the 
I'und for the I^reservation of Ancient Cottages, recommending the purcliase 
of the village of West Wycombe, was considered, and the recommendation of 
tiie Committee was a])proved. [See ])agc 475]. 

A report from the J'homas Cray Memorial Trust Committee was approved, 
and prizes to tlu? value of £joo were awarded. [See below], 

J'he number of entries for the March Examinations was reported -26,882. 

A cjuantity of fmancial and formal business was transacted. 

ALBERT MEDAL. 

The Council will ])r()ceed to consider the award of the Albert Medal of the 
Royal Society of Arts for 1929 early in May next, and they therefore invite 
Fellows of the Society to forward to the Secretary on or before Saturday, 
Marcli 30th, the names of such men of high distinction as they may think 
worthy of this honour. The medal was struck to reward “ distinguished 
merit in promoting Arts, Manufactures, and Commerce.’’ 

A list of those who have received the medal since its institution in 1864 was 
printed in the last number of the Journal. 


THOMAS GRAY MEMORIAL TRUST. 

Award of Prizes. 

Prize for an lN\n<NTiON for the Improvement of Navigation. — U nder 

the Thomas Gray Memorial Trust the Council offered a Prize of £100 
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for a valuable irnprovement in the Science or Practice of Navigation. The last 
date for receiving entries for this Prize was December 31st, 1928. Ten entries 
were received. These were carefully considered by the judges appointed by 
the Council, who report that in their opinion none of the inventions submitted 
was of sufficient value to justify the full award of the Prize. There was certain 
merit or interest, however, in two of them, and in accordance with the judges' 
recommendation the Council has awarded prizes as follows : — 

A Prize of £30 to Lieut. Donald MacMillan, R.N.R., for his '‘Navigators' 
Ex-Meridian Diagram," and 

A Prize of £20 to Captain John Barrance Browning for his “ Browning 
Star Plotter." 

Prizi^. for an Essay. — The Council also offered a Prize of £50 for an essay 
on " The Practice of Navigation in the Mercantile Marine." Eighteen essays 
were submitted and in accordance with the unanimous recommendation of 
the judges, the Council has awarded the Prize to Mr. P. S, Atkins, Second 
Officer, T.S.S. " Sarpedon," Blue Funnel Line. 


FIFTEENTH ORDINARY MEETING 

Wednesday, March 13th, 1929. Dr. William Henry Eccles, D.Sc., 
F.R.S., in the Chair, 

A Paper on " Loud Speakers," was read by Mr. R. P. G. Denman, A.M.LE.E., 
of the Science Museum, South Kensington. The Paper and discussion will be 
published in the Journal dated May 17th. 


PROCEEDINGS OF THE SOCIETY, 

NINTH ORDINARY MEETING. 

Wednesday, January 30TH, 1929. 

James Swinburne, Esq., F.R.S., in the Chair. 

The following paper was read : — 

THE SHANNON SCHEME AND ITS ECONOMIC CONSEOHENCES. 

By George Fletcher, M.A., F.G.S., M.R.LA. 

In a paper on “ The Power Resources of Ireland/' which I had the honour 
to read before this Society in 1922, under the Chairmanship of the late Sir 
George Beilby, I gave some particulars of the water power resources of Ireland 
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and of the findings of the Water Power Resources of Ireland Sub-Committee 
of the Board of Trade. This Committee, of which 1 was a member, had as its 
Cliairman a very distinguished Engineer — Sir John Griffith. It recommended, 
inter alia, a dev^elopment of the water power of the Shannon. The Scheme 
suggested was different in character and on a much smaller scale than that 
which was untimately adopted by the Free State Government, and which 
I am about to describe. The Committee, whicli reported on December 6th, 
1920, submitted detailed schemes for the development of the Lower Bann, 
the Lower Shannon, tlie Lower Erne and the Liffey, and expressed the opinion 

that in most cases the most effective and economical method of dealing with 
our rivers for power purposes is to construct the necessary works in the channel 
of the river, and not to attempt to seek high falls by the construction of costly 
liead-race channels, into which a portion of the river ffow would be diverted 
from the channel propcT.” The Report set out tlie advantages of adopting 
such a course, and the scheme submitted by Mr. Stephens proposed to erect 
four hydro-electric power stations on the Shannon between Killaloe and 
Limerick, with an installed electrical horse-power of 65,900, at a total cost 
(under the then current prices) of £2,834,000, or at the rate of £43 per installed 
E.H.P. The average annual output obtainable would be 52,000 E.H.P., at 
a capital cost of £54 per average E.H.P. It is unnecessary at this time to 
explain fully the reasons which induced the Committee to recommend this 
scheme of progressive development, but chief among them was that of dispensing 
with a costly head-race, the conservation of fishery interests, the improved 
navigation facilities and the progressi\’e development in relation to demand 
for current. 

This is neither the time nor the place to discuss the reasons for the promulga- 
tion of a scheme which differed so widely from that recommended by the 
Committee. The cpiestion is discussed at some length in the Report of the 
Experts, to which reference is made later. The Committee were agreed that 
such large rivers as the Shannon should be in the control of a Department of 
State. Previous attempts to develop the river had been baulked by rival, 
though subsidiary, interests, and it became clear that these needed the authority 
of the State to bring about such reconcilement as was possible under any large 
scheme for the production of power from the river. An instance of this conflict 
of rival interests is that afforded by the earlier proposal of Mr. ETazer. An 
Act of Parliament was pa.ssed in 1901 (i, Ed. VII, c. 136), under which it was 
proposed to divert a portion of the river water below Killaloe to a power 
station, but the restrictions inserted in the Act, at the instance of the Board of 
Public Works and the Department of Agriculture and Technical Instruction 
in the interests of navigation and fisheries, proved fatal to the proposal, which 
was not proceeded with. Further proposals were made by Mr. Stephens, who, 
after extensive surveys in 1915, on behalf of the Irish Hydro-Electric Syndicate, 
proposed to follow the lines of the Act of 1901, adopting its restrictions, and 
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obtain 40,000 h.p. for from 17 to 20 weeks in the year and 17,000 h.p. throughout 
the year. The intention was to obtain power for the manufacture of ferro- 
chrome. The Water Power Resources of Ireland Sub-Committee was appointed 
on November 29th, 1918, and reported on December 6tli, 1920. The problem 
was further considered by a Commission of Inquiry into the Resources and 
Industries of Ireland, which reported in 1922. An agreement, published as 
a Wliite Paper, was made between Messrs. Siemens-Schuckertwerke and the 
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Irish Free State Government in February, 1924. Tlieir proposals were sub- 
mitted to the experts appointed by the Government, and these, in the early 
part of 1925, recommended, with some modifications, the adoption of the 
scheme. The scheme now in progress was pa.ssed by Dail Eireann on April 3rd, 
1925, and the Shannon Electricity Act passed the Oireachtas in June of the 
same year. 

Before describing the scheme it will be useful to give some particulars about 
the river. The vShannon is the longest of our Irish rivers. The total length 
of its main stream, exclusive of the tidal estuary below Limerick, is about 
160 miles, and its catchment basin, above Killaloe, has an area about one- 
eighth of the total area of Ireland — over 4,000 square miles. Above Killaloe, 
the river, meandering over the central plain and passing through its three 
large lakes, Lough Allen, Lough Ree and Lough Derg, has, in 125 miles of its 
length, a fall of onl}^ 55 feet— le.ss than 6 inches per mile. Flooding of the 
areas adjacent to the river has been a constant source of trouble, and has 
been considered by a number of important Commissions. The question still 
offers a problem of pressing importance. In September, 1924, the PTee State 
(h)vernment submitted the scheme offered by the Siemens- Schuckert Company 
to four experts for examination and report. These were Messrs. Waldemar 
Borgquist of Stockholm, luigen Meyer-Peter of Zurich, Thomas Norberg 
Schulz of Christiania and Arthur IG Rohn of Zurich. These gentlemen, in 
their Report, drew attention to the importance of the drainage problem, and 
recommended the Government to have a drainage scheme prepared for Shannon 
areas subject to flooding, in connection with the lake and river regulation 
necessary under tlie Power Scheme. Tliey, at the same time, expressed the 
opinion that, in spite of the often-exj)ressed fears to the contrary, the hydro- 
electric exploitation of the Shannon, especially in the full development, will 
regulate conditions as regards maximum height of water and Hood prevention, 
providing in addition the protective constructions which at present are lacking, 
and also tliat th(i de\"eloped electrical energy may be used to a far-reaching 
extent to drain areas in the country subject to flooding. 

Below Killaloe, and from there to Limerick, a distance of 15 miles, the fall 
over the river is over 90 feet, or 6 feet per mile, and this fall is being utilised 
for the production of p(3wer. It is obvious that the first point of importance 
in such a matter is the flow-off conditions — involving botli quantity and time. 
In this matter the conditions in Ireland are very favourable as comj)ared with 
most Continental countries, for the greatest flow occurs in winter, when the 
demand for energy is greatest. 

It was of great advantage that there was in existence an extensive record 
of observations (made by the Board of Works), both as regards rainfall in the 
area and of Water level at various points. These have been discussed in the 
Report of the Experts appointed by the Government : “ The Electrification 
of the Irish Free State " (Dublin, The Stationery (3ffice). I do not propose to 
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Shannon Power Scheme. — Sketch diagram. 


Mar. 22, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 483 


enter into the difficult and complicated question of flow-off, l)ut with a rainfall 
of 946 m.m., the average discharge of water in the lower part of the river is 
240 c.b.m. per second. The maximum discharge in flood is 918 c.b.m. per 
second and the minimum dry-weather flow is 25.4 c.b.m. per second — thus 
the ratio of the largest quantity of water in flood to the lowest quantity in 
dry weather is 36:1. It will be clear tliat to utilise the energy to the full it 
will become necessary to impound tlie water during tlie period of heavy flow 
in order to supplement the flow in the dry weather period, and it is this wliich 
renders the question of storage in the lakes one of great im})ortance. By 
raising the level of the lake reservoirs the amount of water stored may be 
increased at a cost of fl()oding the neighbouring lowlands. By lowering the 
level of the lakes a large amount of the .stored water may be used when needed, 
but this course is attended by difficulties which arise from altering the navigation 
level and the like. In the present case tlie “ partial develojiment of the 
Shannon — the existing maximum and minimum levels of the; three lakes will 
not be interfered with, except in the case of Lough Derg, the level of which, 
while it will be maintained at its present winter level as far as may be, may be 
lowered two feet in a dry year, by which a storage of 186 million cb.m, will be 
secured. 

The Scheme contemplates development in three stages : (i) the Partial 
Development, involving the lowering of Lough Derg by two feet, the protection 
of the land on its shores, where necessary, by embankments, the land behind 
which will be drained by pumps, bringing tlie water back into the lake ; 
(2) the Inirther Development, involving a new weir at Lough Ree and the 
rebuilding of the Lough Allen Weir; (3) the Final Development, in which 
the storage of the three lakes will be increased by a further raising of the 
maximum water level of Lough Derg b\^ nearly 7 ft. ( 2 . to m.). 

The Partial Development (whicli necessarily includes certain provision for 
subsequent developments) consists of a diversion of a part of the Shannon 
river along a head-race, which coineys the water at a constant level until it 
reaches the Power Station weir, where it is carried through steel penstocks 
to the water turbines, which are connected by vertical shafts to electric 
generators placed above them, and is then discharged into the tail-race, which 
joins the river nearly il miles below. Thus a fall of some one hundred feet is 
utilised. The water level in the tail-race is influenced by the tide, but the net 
fall varies froiti 86 feet to 115 feet. At normal water level and average tide it 
is 94 feet. 

The important structural elements of the Scheme are then seen to be : 
(a) the intake works and embankment and control works up stream ; (b) the 
head-race with the bridges over it and the siphons under it ; (c) the penstocks 
and power house, with its turbines and electric generators ; and (d) the 
tail-race. 
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The Intake Works. 

It will be seen from the plan that these ])rovide for a weir controlling the 
amount of water admitted to the river, which is regulated by the sluices, so 
as to provide the quantity required in the head-race, while the admission 
of water to the latter is controlled by sluice gates in the three openings of the 
intake building, each 25 m. wide and 5.7 m. deep and worked — either electrically 
or mechanically — from tlie roofed gangway above. This also provides a ships’ 
pass 10 m. wide and 5.9 m. deep. Ihiderneath this building is a reinforced 
concrete siphon to take the water of the Black river, etc., into the Shanntai 
below the weir. This siphon is nearly 400 feet in length. The weir will raise 
the river level about 23 i feet aboce the present average level involving 
embankments between the weir and Lough Derg. The intake works and 



Weir Intake Works look 


weir are near Parteen Villa and are built on an old red sandstone foundation. 

The very imf)ortant (juestion of the erosive effect below the weir was made 
the subject of experimental investigation, and for an account ()f the model 
experiments carried out at the Technical High School, Berlin, I am indebted 
to a paper recently read by Professor Rishworth, Government Engineer for 
the Scheme, before the Institution of Civil EZngineers of Ireland. The weir 
design provided for four openings, each 18 m. wide, with weir crests at a level 
of 33.00 m. (full development), and two deep sluices, 10 m. wide, with weir 
crests at a level of 24.80 m. (partial and full development). The river bed 
downstream was taken at an average level of 24.50 m., and the upper surface 
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of the rock at 22.00 in. The river bed at the weir consists of old red sandstone 
covered with shingle and silt. The river, however, is too near Lough Derg for 
there to be any silting up of the river bed above the weir. The maximum 
flood was taken as 920 cb.m, per second, and it was assumed that it may all 
liave to be discharged through the weir in case the Power Station is closed 
<lown altogether and no water is flowing through the head-race. 

The preliminary experiments clearly indicated that considerable erosion 
downstream might be expected from the deep sluices, and it was decided to 
keep them in the centre of the river so as to minimise the erosion of the banks. 

The model was made to a scale of i to 50. Doctor Ing. Ludin, under whose 
supervi.sion the experimcaits were carried out, made numerous experiments 
to determine the nature of tlie sand most suitable to be used to represent the 
existing hydraulic ])lienoinena. 

An exhaustive series of experiments w'ere carried out, for an account of which 
f must refer you to the paper quoted. They led to a modification in the design 
of the weir, 'i'he question arose as to whether a stop wall was necessary at 
the c'ud of the extended spill basin, and if so, of what section. Experiment 
sliowed that the most suitable form w'as Professor Rehbock’s toothed or 
<lentated stop wall, but an almost equally satisfactory result was found with a 
wall of almost n'ctangular section with a uniform sill slightly sloping down- 
stream with a height of 1 m. above the floor of the spill basin. Tlic latter 
•was adopted owing to its constructional advantage. 

It was decided to ad(j}>t Model C as the basis of the weir design with certain 
modilications indicated l)y further experiments — tluis the most suitable height 
for the stop wall was found to be 2 m. above the floor of tlie spill l)asin and 
maintained throughout the whole width of the weir. 

JIk.U) Canal. 

The construction of the head-race or inlet canal, by which the water is 
diverted from the c-xisting river course and conveyed at a constant level a 
distance of over ji miles to the Powxa* Hou.se, presents a series of difficult 
<uid interesting |)roblems. Tiie question of speed of flow with partial and 
full development in relation to navigation, which will be through the head 
canal, the problem of ])re venting leakage and of possible injury which might 
result to the slopes of the canal by the waves set up by barges or of the swell 
resulting from a sudden shutting down of the turbines, the interference with 
the existing land drainage, are all problems which had to be met and overcome. 

The experts were of opinion that a maximum speed of 1.5 metres per second 
might certainly be permitted. The greatest depth of water in the canal is 
37 feet with a maximum width of 297 feet at the water surface. The bed is 
104 feet wide and the side slopes are 1:3. 

The canal passes through a rock cutting in two places — one of old red 
sandstone (between the intake and O’Brien’s Bridge, and one of silicious 
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limestone at CJonlara. Provision is made for protection of the deep lying 
slopes and bed of the canal where these cJo not lie in rock by a layer of broken 
stones, and the upper part of the slopes subject to wave action are protected 
with concrete slabs. 

The drainage of the area lying above the head canal is dealt with by culverts 
passing under it, the largest of these being the siphon under the weir which 
carries the Blackwater. There are also three bridges over the head canal. 

Penstocks and Power House. 

The Power House is situated at Ardnacrusha, a few miles above Limerick* 
The building here, as elsewhere, is of reinforced concrete. The illustrations 
indicate the progress of the work and show the six oj^enings to carry the 



Shannon Power Station under construction as seen from Navigation Canal. 
(Photo by courtesy of Messrs. Siemens’ Ban Union). 


intake pipes and the navigation lock. Three of these only will be utilised for 
the Partial Development, They carry three steel pipe lines. These are 20 ft. 
in diameter and 145 feet in length and carry the water from the head canal 
(after passing through a screen, or “ trash rack," to remove any stones or 
branches) to the turbines. The water then passes through a conical inlet pipe 
(tapering from 20 ft. to 15 1 feet in diameter) to the spiral housing (embedded in 
concrete), and thence through the guide-vanes to the turbine runner. It is 
then discharged through the draft tube to the tail-race. 

The three turbines to be installed will each have an output of 38,600 h.p. 
These Francis turbines have vertical shafts connected directly to 30,000 k.w. 
10,500 volt 50-cycle generators. The turbine speed will be 150 revolutions 
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per minute. Tlie building of the generating station will provide for the 
installation of three further units of the same size in the future. 

A thrust-bearing, mounted above the generator, will take the downward 
thrust caused by the weight of the revolving parts. These weigh about 20 tons 
and are designed to withstand a downward pressure of 480 tons. There are 
many interesting and important points connected with the speed control of 
the turbines and with lubrication, which is chccted by means of a motor 
driven pump — that of tlic thrust-bearing by a i)ump mechanically driven oft 
the turbine shaft. 


The 1'ail-race. 

This is ov'cr 2,()()() yards long and runs through rock. For the Partial 
Development it will have a width of 70 feet, but this width will be doubled 
for the Full Devc'lopment. Th(‘ current in this will not e.xceed 1.5 metres 
per second. 


Distkibution. 

I hav'c already stated that current will be generated at 10,500 volts. It will 
be steppt‘d-up to voltages of 110,000 volts and 38,000 v^olts and distributed 
over nearly the wliole of tlu' Irish Free State by overhead liigh-tension trans- 
mission lines, as shown in the diagram, which shows the lay-out for the First 
or Partial l)ev('lo|)ment. 'Fhe 110 k.v. lines, which form the primary distribu- 
tion system, will run from Ardnacrusha to l)ul)lin (() conductor) and from 
Ardnacrusha to Cork (3 conductor). These' distances are iif) miles and 5() 
miles respectively. At each of these points are 110/38 k.v. transformers. 
The 38 k.v. transmission system is designed for the loop distribution, which, 
when completed, will extend about 1,040 miles. At the points shown in 
the map are transformers for converting the current from 38,000 volts to 
10,000 VT)lts, and these stations supply a further distribution system. This 
system is for local distribution and will supply numerous transformer stations 
in cities, towns and villages, where the current will be transformed to v^dtages 
of 380 and 220 volts, which are the low tension voltages ado])ted for industrial 
and domestic consumers. The no k.v. lines are supported on lattice steel 
masts. The 38 k.v. lines are supported on lattice steel masts in the southern 
area and on wooden poles in the northern area, while wooden poles are used 
exclusiv^ely for the 10 k.v. lines. 

The erection of the high transmission lines was the first work undertaken 
and is now in a very advanced stage. Rapid progress has been made with 
the Central Station work and it appears vory probable that the supply will be 
available by October of this year. 

It is only possible in the time at my disposal to give this general sketcli of 
this great engineering undertaking — a work in which over 5,000 men have been 
employed and an elaborate equipment of modern engineering plant. It is 
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Elevation of Power House and Power Intake Works under Construction. 


(Navigation Lock on Extreme Right). 
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hoped that advantage may be taken of the present stage of the work to visit 
and inspect this interesting project. 

Ec 0 N OM IC Co.N S 1 1 ) K K AT 1 ( )NS . 

I must, however, turn to a wider question, that of the economic developments 
which may be expected when electric power is available throughout the Free 
State. One is fre([uently met by the question — uttered in a tone of obvious 
misgiving — whether this great Scheme will pay ” ; and this is not uncommonh^ 
accompanied by an expression of doubt in the matter, because Ireland is '' not 
an industrial country." The question is characteristic of our national attitude 
to such matters. The qiK'stion is reasonable enough, but our national caution 
otten leads us t(j deter action until a mathematic demoastration can be given, 
and this comes too late the opportunity has passed. The exploitation of our 
water-power resources has been too long delayed, especially in Ireland, which 
has suffered from its lack of fuel. Yet even now he would be a bold man who 
should essay a matlieinatical demonstration of the economic success of the 
Shannon Scheme, thougli, in my own view, this success is assured. Permit 
me brietly to sketch the ])()sition as it is to-day. The chart on the screen sliows 
tluj population ol Ireland, tin' areaof land under tillage and the number of cattle 
in Ireland in successi\T* decennial ])eriods since 1841. It will be seen that the 
population has rapidly (k‘clined and that in 50 years it fell almost bv one-half 

from over <S millions to slightly over 4 millions. It is still falling. It will be 
seen also that the arc^a of land under corn crops decreased at about the same 
rate, and though tliere was a temporary n'covery’ during tlu' War the downward 
tendency continued. It appears that this causal relationship between decrease 
in tillage and po[)ulation almost ceased to operate after 1881 (see Agricultural 
Statistics for Saorstat Kireann, 1847-1926). We need not consider too closely 
the causes of this, flie sup})ly of chea}) corn from America and elsewhere 
affected farmers in Ihitain as well as in Ireland, where the cattle industry 
increased by l(‘a])s and ])ounds, but for the carrying on of v'hi('h far less labour 
was required. Hence emigration took place at an alarming rate. But there 
was this difference in the eifects produced in the two countries. In England 
tlie population migrated to the rapidly-growing industrial towns where |)ower- 
lactories near the coallields absorbed the erstwhile, agricultural labourer. In 
Ireland there were few industrial towns, there l)eing x erv little coal, and so 
tile population fell b\' emigration. In the last few years tliere has been great 
improvement in the organisation and marketing of products in the great 
<lairv industry and other branches of agriculture in the Irish Free State, but 
it is becoming clear that a vigorous indirstrial revival is essential unless 
emigration is to continue. Efforts to promote industries other than agriculture 
in Southern Ireland during the last thirty years have been fitful and half- 
hearted, Ofticial effort took the direction of encouraging home industries, 
and these achieved a large measure of success, were of considerable educational 
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value and proved a useful auxiliary to the earnings of the small farmer. This 
afforded no solution of the larger problem, however. The fanning classes are 
not industrially-minded and the prospect of the mill chimney revolted them. 
The few industrial ventures which were attempted usually ended in failure. 
Concurrent^ a number of home industries followed the normal course of decay. 
The spinning wheel became a museum specimen or drawing-room ornament^ 
thousands of hand-looms went on to the scrap-heap, the lace and crochet 
industries wilted before the vagaries of fashion, the once extensive “ sprigging 
industry of the north-west was largely lost to the machines of .Switzerland and 
Germany, from which we sought with some degree of success to recover it. 
But it is a fact that machine industries have not come to take the place of 
the hand industries, although there are certain important industries in whicli 
the cost of power is a small, though not negligible, factor. Many once flourishing 
towns are falling into decay and have ceased to provide for the needs of the 
rural areas surrounding them, and articles which they once manufactured for 
themselves are now imported. This unhappy state of things is due largely,, 
but not entirely, to the lack of fuel resources, and to-day industry calls for 
cheap power. The Free State has coal resources, but it do(\s not compete with 
English coal and does not raise more than about one-fortieth of the quantity 
it imports. It has valuable peat resources — the salvation of the rural popula- 
tion, who use some six millions of tons every year for domestic })urposes — and 
these reserves, which are abundant, will undoubtedly prove a great industrial 
asset in tlie future. Machine peat of good quality and having a heat value 
of about 7,200 B.T.U.'s per pound* (25 per cent, moisture) can be won and 
stacked on the bog at Turraun for los. per ton. Certain problems of transport 
remain to be solved, but it seems likely that electric transmission may, in 
time, afford a revolution. 

It will be seen from the foregoing that the primary economic need of the 
Irisli Free State is clieap electric energy for lighting and power purposes, and 
this it will be the function of the Shannon Scheme to provide. The first effect 
will be to improve greatly the amenities of our country towns and to raise the 
standard of comfort of those living in them. There are approximately 130 
towns and villages, with a minimum population of 500, in which no electric 
supply at present exists. As many of these as possible will be given the benefit 
of the current when it becomes available. Contracts have been given for the 
erection of distribution networks in more than thirty of them. Many of these 
towns are situated among beautiful natural surroundings, and the advantage of 
an electrical supply for street and house lighting will be of enormous value, 
social and economic, and will react on the growing tourist traffic, the impor- 
tance of which has been recognised and has led to the formation of an Irish 
Tourist Association. A very important consideration also is that in such 
places the working day will be greatly lengthened. 

*“Peat a.s a Domestic Fuel” by G Fletcher, Irish Trade Journal, April, 1927 (Vol. II., 
No 7 d 
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It is not possible at this stage to estimate to what extent the supply will be 
made use of by the agricultural industry, but with adequate propaganda it is 
certain to play a very important part in the staple national industry. Nor 
can one yet forecast the eflect of the supply in attracting new industries, which 
require cheap power, but, arguing from analogy, the availability of cheap 
power, with other economic advantages, will almost certainly attract them. 
The surplus energy available in winter may also, in seasonal industries, afford 
winter employment to a certain number of otherwise idle workers, and we 
may hope that, as the experts expre.ssed it, “the various proposals for the 
development of hydro-electric power at present put forward will in time come 
to be realised.” 


DISCUSSION. 

1 'hi: Chairuan said the audience had had a most excellent account of what 
was, he imagined, by Jar the greatest industrial undertaking ever ventured upon 
in Ireland. lA eryonc hoped it would be as successful as it looked likely to be. 

Professor T. WduBERLEV said the lecturer had given a most admirable paper, 
but had failed to deal with the application of electrical energy to what was, and 
what he (the spealwr) always hoped would be, the greatest indiistr\^ in Ireland, 
namely, agriculture. A lot of trash had been talked about the application of 
electrical energy to agriculture. It had been stated that electrical energy w^as 
very good for pulping turnips, 'fhe av erage farmer grew just about enough turnips 
to keep himself nicely warmed in the morning doing that by hand. Then it had 
t)een stated that electrical energy was a good thing for chaffing hay. Again, the 
average farmer onl\' fed sufficient livestock to justify him occupying about one hour 
of his time cutting hay wdth wdiich to feed his cattle in the wdnter-time. If one 
was going to think on those small lines in connection with a big scheme like the 
Shannon Scheme one was not going to get very far. It was not only necessary^ 
to electrify the country ; it was necessary to electrify the mentality of the Irish 
people — to give them a new outlook on life, to make them forget the past, and to 
live for a present and a future. He had only just returned from a fortnight’s 
tramp through the peasant villages of Ireland, and he felt quite sure that the 
immediate development of the Shannon Scheme must be very closely linked with 
the country’s agricultural development. Although wx" were living, both in this 
country and in Ireland, in a time of great agricultural depression, as a large farmer 
as well as a supposed scientist, he was convinced that the solution of the agricultural 
ipiestion in this country as w^ell as in Ireland w^ould be found in synthetic nitrogen — 
one of the greatest achievements of the present century. He would like to indicate 
how electrical energy could materially and directly benefit the farmers. It had 
been found, as the result of direct experiment, both in America and this country, 
that, by having an arrangement made w^hereby in the winter months a light was 
turned on in a fowls’ house about one o'clock in the morning, the poor unfortunate 
hen was deluded into the belief that another day was dawning, the hens got down 
and had a feed and the result was that the output of eggs could be increased by no less 
than 2 5 per cent. People might not think much of that, but he remembered that at the 
time of the ill-fated Convention he had shocked a lot of people from Belfast, who had 
stressed a great deal the importance of the shipping and linen industries of Belfast, by 
pointing out that the net revenue of Ireland from the eggs and the feathers of fowls was 
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far greater than the net revenue from the shipping industry when it was in its heyday. 
Egg production was a very^ important industi*}?^ in Ireland, and was likely to continue 
to be so. S^mthetic nitrogen was about the one and only example there was of a 
modern scientific sword being turned into a ploughshare. The manufacture of 
s^mthetic nitrogen had occupied the minds of scientists for at least a hundred 
years, but not until nitrogen had been wanted for high explosives for destructive 
puqjoses had the necessary capital been forthcoming to help to make it. It 
had been made, however, and through the genius of Lord Melchett in this 
country at least, synthetic nitrogen had now been turned to agricultural 
uses. An organisation known as Nitram Ltd. had demonstrated one of the 
most important discoveries of the present century, namely, that by applying 
nitrogen heavily on pasture land not only could the period of grazing be 
increased by four weeks at either end of the ordinary grazing season, but the 
nature of the grass could be completely altered. In a country where 90 per cent, 
of the land was under grass, as in Ireland, that was bound to be of most outstanding 
benefit. The little work which he himself had done had l:>cen to try to start a. 
system of arable stock farming with a view to providing cheap winter food, meat 
and milk ; and the system of cropping to which he had referred was one which 
would do away with the importation of feeding stuffs for cattle and sheep through 
the winter. It had not been possible to apply it except on a small scale in the 
past, because one of the essential features in connection with that intensive system 
of arable stock farming was the supply of cheap nitrogen, and cheap efficient: 
Farm Tractors; both were now obtainable. One of the big developments with 
regard to the Shannon Scheme was the conversion of the electrical power available 
for the manufacture of synthetic nitrogen. 

There was another possible development. Despite what geologists said to the 
contrary, there had becui discovered, and was now being worked, a huge deposit 
of rock pho.sphate in County Clare quite close to the Shannon Scheme, and a modcTii 
development with chemical manures was to make them contain not one but two 
elements of nutrition such as ammonium phosphate. With that huge deposit 
of rock phosphate so close, and the fact that it could be water-borne to any part 
of Ireland, and the existence of cheap electrical })ower sucli as was necessar}^ for 
the manufacture of nitrate of lime and calcium cyanide, it seenitd to him that the 
manufacture of synthetic nitrogen would mean the .setting up of a very big industry, 
providing employment for a large number of industrial workers, and an immense 
benefit to the agriculture of the country. He was afraid the men who were going 
to carry out the necessary propaganda among the farmers of Ireland had a very 
difficult task before them. He was afraid they would never succeed with the 
older type of men, but there did exist the younger type of men. They were the 
hope of Ireland ; they had taken up education, and it was those young men on 
which the future of the country must be built. 

Mr. Llkwklyn B. Atkinson (Past-President, Institution of Electrical Engineers) 
said the Society might congratulate itself on having this very important power 
scheme brought before it by one who was so competent to deal with it, and who was 
so conversant with its history. It had so happened that on Saturday he had had 
an opportunity of going all over the scheme when, through the kindness of the 
Chief of the Irish Electricity Board, every convenience had been placed at the 
disposal of himself and the President of the Institution of Electrical Engineers, who 
had accompanied him. While he felt that the audience had had a very admirable 
lecture, he was to a certain extent rather disappointed that they had not heard 
quite as much about the economics of the scheme as the title had led them to hope. 
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After he had been all ov('r the scheme the question which had been left upon his 
mind, knowing something of the present possible consumption of Ireland, had 
been, “ Is this all a dream ? ” The whole thing was on so vast a scale. The slides 
shown that evening hardly conveyed the great size of the head race which was 
going to can*y nearly the whole of the River Shannon along to the top of the turbines. 
The illustrations of the excavating machines did not give any idea of the immensity 
of those machines. He had never seen anyw here in Europe excavating being done 
on so wonderful a system. The cjiiestion w^as, what was going to be done with 
all that enormous pcwver — because there wmdd be 180,000 h.p, eventually ? What 
was going to be done with it was the great question. Professor Wibberley had 
spoken of its part utilisation for the production of synthetic nitrogen — ^although 
a good deal winch had been said that night of the nitrogen processes had nothing 
^vhatever to do with waater power, but were catalytic processes of uniting nitrogen 
with other materials. Putting that on one side, how^ever, he could not help having 
the sort of feeling that this great undertaking wars a national gesture of a change 
which was going to come over Ireland, iiie fact remained that to-day Irishmen 
were controlling their own destiny, and he belie\’ed that the Shannon Scheme w^as 
more than a men‘ engineering scheme. It wais an economic and psychological 
g(‘sture that Ireland was going to change her methods and come into line with 
modern xiew^s of life and modern methods of life, both agricultural and industrial. 
If industry was to lx‘ attracted to Ireland it would only be so if industrialists found 
there an industrious and energetic population. He agreed with Professor Wibberley 
in that connection with wiiat he had said about the younger genenition. He 
believed that tin* Shannon Scheme would reflect itself into the minds of that younger 
generation and warn Id strengthen that will to w^ork, wiiich wars the one thing w^hich 
had been lacking for the last half century, in the southern part of Ireland at least. 
If tfiat wais the case, then Ik* had no doubt, with this great source of cheap powder 
<it hand, that there w'ould be no ditticulty in industries going into Ireland. All 
hinds of industries which required great amounts of pow'er could be planted there 
if the people there had the will to w'ork at industry as well as farming. That w^as 
the view^ which duriiig the last three days had be(‘n gradualh’ percolating into his 
mind. The cost of tin* scheme was roughly /3, 000, 000. Of that sum, /2, 500. 000 
was l)eing put into the ci\ il enginecTing works, of taking hold of the River Shannon, 
of ( arrying it along that se\ c'n miles of head race along the upper levels, and of 
putting it down again into the lowa*r levels. Another £2,000,000 would go into 
tile overhead line s which were* to take the power all over Ireland ; and the actual 
machinery constructions, turbines and (dectrical equipment at the generating 
station and so on, and the transformers, would cost about /500,ooo. Therefore it 
was nearly all a matter of plant and of very little maintenance. 

Me strongly urged e\'eryone wdio could to go o\a*r to Ireland and to inspect for 
tlu nisclves what was really a very wonderful work. 


Thi: Kt. Hon. Sir Tiioma.s Molonv, K.C., .said he thought there was a great 
(l('al in what the previous speaker had said, namehq that this great Shannon Scheme 
could not be looked upon entirely as a mere work of engineering, but was to be 
regarded as having a deeper psychological basis -as a neW' starting ground 
lor the Irish people. Irishmen all looked forward to the fructiheation of this 
great industrial development in Ireland, which he hoped, as time wont on, would 
bind England and Ireland together by still closer ties of friendship, w^hatever may 
have been the errors and mi.sgivings of the past. 
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Mr. R. BoRL.\sr: Matthews, M.LK.E., said it had been his privilege from time 
to time to see these wonderful works under development. One of the things which 
had struck him at)out the way in which the contract had been carried out was 
that one of the first things which the contractors had done had been to build an 
electric generating station to supply current for the operation of the works from 
their own plant. The locomotix es. except in the regions where there were explosives 
in constant use, were electric : the digging machines were electrically operated, 
and, in fact, ever\dhmg on the plant which could possibly be electrically operated 
was so operated. That was a wonderful example of what was going to be the use 
of the current after the work was carried out. 

A number of very serious difficulties had had to be overconu;, which had possibly 
delayed the completion of the work by some six months, h'irst of all, there had 
been the human element. Then there had been a serious and unexpected pocket 
of earth just underneath the foundations of the turbines. In quite a number of 
places, also, rock had been found where earth wtis expected, and earth had been 
found where rock was expected. 

There was a very liackiieyed saying that trade followexl the Idag. He thought 
that could be paraphrased by saying that trade and industry also followed the 
supply of electricity. Agriculture w^as going to be one of the big users of electricity. 
He wTis satisfied that in mo.st countries, including England, the agricultural load 
would eventually be bigger than the industrial load. People talked about the 
farmer being a small man, but quite forgot that in the aggregate he was the biggest 
worker on the face of the earth. Farmers had a strong business element ; they 
did know" what affected their pockets, but it was necessary for others to demonstrate 
to them the advantages of changes in their business. One of the biggest changes 
in farming in Ireland in the future would be electrical farming. The question 
was in how short a time that could be brought about. He had already heard 
rumours that model farms w’ere going to be started, and he thought there could 
be no better propaganda than a series of model farms in different parts of the 
country where electricity was used in a reasonable and business-like way. 
Propaganda of that sort would help in showing how electricity could be used in 
agriculture, and would assist to bring back agriculture to its one-time prosperous 
condition. 

Mr. Theodore Sievens, M.I.E.E., said he would like to know* if the figures 
which were not in the paper, but which had been in the experts' report, and in 
the Siemens-Schuckert sclieme, were the ones which w^ere to apply to the 
manufacture of nitrogen compounds. The Siemens-Schuckert scheme talked 
about .35d. per unit. The experts' report thought that was too high, and they 
talked about .i5d. He happened to know- that carbide, which had to be made 
first before cyanamide was produced, was produced by the Alby Carbide Company 
in Norw^ay when their current had been costing them 25s. per horse-power-year 
(o.05d. per unit). Could the present plant supply the lighting load for Dublin, and 
still have available power for the manufacture of nitrogen compounds ? He would 
like to know if 150,000,000 units w-as the contemplated output from the plant in 
a year (that was the figure in the experts' report, 48,000 kilowatts was given as 
the peak load), and if one divided 150,000,000 by the number of hours in a year 
an average load w^as obtained of 17,000 kilowatts. There was not a lot left to 
be given to nitrogen compounds. 

Captain Sir Arthur Ci.akke, K.B.E., said it was his pleasant duty to propose a 
vote of thanks to the lecturer for his most excellent and instructive address. 
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Personally he was not an electrician or a farmer ; he was a seaman, and he would 
like to ask the lecturer whether the scheme was going to have any effect of any 
nature whatever on the lower reaches of the Shannon. He asked the question 
because some years ago there had been a great scheme to have a barrage at 
Gravesend, which ]ie, as a seaman, had been against because he knew that 
if such a scheme were adopted the outer reaches of the Thames would be in a very 
short time like the outer reaches of the Dee — all sand l)anks. Fortunately that 
scheme had fallen through. 

Thk Lecturer said that the Shannon scheme would not have any effect what- 
f'ver on the lower reaches of the Shannon -the flow would of course be regulated. 

Sir Arthur ( larki:, continuing, said there had been a good deal said about 
Irishmen. He liimself was an Irishman and he had listened with some indignation 
and with some very great pleasure to what had been said about the Irish. The 
Irishman was conservative, but not a bit more so than the Englishman. The 
Shannon SchcTiie, brought about by the energy and the vision of Irishmen, 
helped by other nationalities, would, he hoped, achieve successful results. It was 
vision tliat was wanted. In that connection he pointed to dock work. No 
dock in the wmld had ever been built big enough for the work which it had had to do 
a. very few years after it had been constructed. He congratulated his countrymen 
on tins great scheme, and wished it God speed for the benefit of the dear old country. 

InEUT.-CoL. V. A. Haddick remarked that he lived at Limerick, and therefore 
was very interested in what was happening at Ardnacrusha. The obvious thing 
to develop in Ireland was agriculture, because the wealth of Ireland lay in its 
agriculture. If electrical power could be used to develop agriculture, the day 
might come when t‘X])orts from Ireland would go a very long way towards solving 
the food problem for the man ufiictu ring millions of Great Britain. When the 
time came to form an Empire Ring of Dominion products and British manufactures, 
Ireland would not be found wanting. 


The Chairman liaving seconded the vote of thanks, which was carried 
unanimously, 


The LiccTURiiR, in reply, thanked the members for the generous reception 
accorded to his paper and said he wished it were possible to deal with all the 
criticisms which had been made, but he feared that that was impossible, as these 
had been too numerous and had, indeed, sometimes wandered a little off the point. 
He agreed with Professor Wibberley that one of the effects of this great venture 
would be to electrify the minds of the people — although that would not be the only 
good thing it w^oiild do. 

If he had not dealt with synthetic nitrogen, the audience would understand after 
Mr. Stevens’ remarks why he had not done so. He had dealt with that subject 
in his previous paper before the Society, about seven years ago, on “ The Power 
Resources of Ireland,” and also frequently in papers published in the Journal 
of the Department of Agriculture. He was a great believer in synthetic nitrogen, 
but he was not quite sure that it was going to be manufactured by means of 
electricity from the Shannon Scheme. The question involved was that of the 
cost of electric power, and he did not quite see how they were going to 
compete with Norway in the matter. Moreover, he had a pet view that in 
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Ireland they would l)c getting nitrogen from peat probably before they got it from 
water. There were conditions in Ireland which were very favourable to the manu- 
facture of calcium carbide and calcium cyanamide. On the peat bogs there were 
the three things necessary for the work : there was an excellent peat charcoal ; 
there was the underl5dng limestone, and there was the peat as a sciurce of power 
on the spot. But he had been anxious not to go into hypothetical questions. He 
had been dealing with hard facts. He believed that the Shannon Scheme would 
have the effect of introducing new industries in Ireland, but he was not prepared 
to say exactly what those would be. He was not at all sure as to the synthetic 
nitrogen. He was sorry he had not been able to deal more fully with tlie economics 
of the question. He could have become very diffuse about that topic. Neither 
had he given any exaggerated idea of the greatness of the Shannon Scheme. He 
had failed to use superlatives. The scheme was a great gesture, as had been 
said. He could not allow the suggestion to pass that the Irishman was naturally 
idle. He was not idle at all — not nearly so idle as he himself would be under the 
same circumstances. The real truth was that he had lacked opportunity. He was 
glad that Mr. Matthews thought that electrical power would be brought into use 
on the farm as a labour-saving device, but he did not think that the agricultural 
load would ever become bigger than the industrial load, as Mr. Matthews had 
suggested. He did, however, think it would have a very great ehect on the future 
of agriculture in Ireland. 

The meeting then terminated. 


“DAILY MAIL’’ IDEAL HOME EXHIBITION 

For a brief period every year Olympia becomes the t(U"restrial paradise of our 
urban multitudes. Under its great roof, in an almospherc whicli combiiu's tlic 
ocular festiveness of a Christmas l)azaar with the vocal deliglits of the cinema, 
are displayed all the elements, from the complete house down to tlie most insigni- 
ficant gadget, which go to tiu‘ making of the characteristic twentieth-century 
home. An immense fountain of water, irradiated with light, plays in the centre 
of the hall, while a loud-speaker, claimed to be the biggest in the world, utti'rs 
the tunes of unseen organs and orchestras for all to hear- even for those who are 
trying out pianola piaiuis. Obedient queues wait with decently-conceah'd 
impatience outside the liouses in the village of “ Welcome In " till their turn 
comes. Wags go round to see what they can get for nothing in the way of samples. 
The penurious, controlling their wistfulness, invite obliging salesmen and sales- 
women to put their ingenious wares through their jiaces. 

In addition to the ruddy fruit and shining tins of preserved lish, etc., there is 
much food here for thought, for the reflective visitor. Does the press mould, or 
docs it echo, })ublic opinion ? Is modern industrial design representative of those 
who demand or of those wdro supply ? Did the first hen /ay the first egg, or did 
it come out of the first egg ? 

I was struck by the good sense of the remarks made by various contributors to 
the guide-book to the exhibition. Their recommendations to the public are 
excellent. But the exhibition itself is no witness to the truths the^^ set forth. 
The Enemy, disguised as haF-timber — this popular Tudor style '’— and a high 
polish, lies everywhere in wait for the unsophisticated. Not that the village of 
" Welcome In " is all of this maudlin half-timber type. There is a cheap bungalow 
and there is a fairly expensive ''Georgian" house, both of which are tolerable 
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outside and well-planned inside. It is a pity that in neither case should the interior 
decoration be unpretentious ; on the other h£ind, the heating and washing arrange- 
ments are neat and good, and these arc at the root of the house-keeping problem. 
Indeed, several firms display the most attractive bathroom sets, while others have 
different variations of the geyser which appear adequate. 

Passing on to furniture, 1 noticed one sound modern room which seemed to be 
puzzling the imagination of a part of the crowd. It is shown by the Arundell 
Display Company, Ltd., 54, Davies Street, W., and is designed by A. D. Maclaren. 
Here is a real modern style : ingemiity is shown, but ingenuity carefully bound up 
with form. A lady was heard to ask : " Why is the bed so low ? One felt 
inclined to answer : " To save you looking underneath for burglars, Madam.’' 
A low' bed, of course, saves space ; and Mr. Maclaren, by a judicious use of glass, 
as for a very attractive table, effectively lightens and brightens his room. The 
gunmctal-coloured covering of the chesterfield is admirable : the peculiar dressing- 
fable, the draw'crs of which swing out instead of pulling, appeared amusing 
and c:onv'enieiit. The inetal doors of a cupboard let into the W'all are absolutely 
simple and in liarmony with the general design. 

Among the most insidious pieces of bad tiistc at Ol^nipia are tlu' elaborate 
fretwork pictures shown by a firm which, as I happen to know' from personal 
experience, can turn out very good work. The pitiless exploitation of the grain 
of certain woods is the n'ductio ad absuvduni of the lendruicy, of whicli wi' hear 
so much at the pres(Uit time, to believe that materials can dictate the technique 
in which they are to be w'orked. Jn bad tast(‘, too, are the diniinutive grandfather 
clocks of which just mwv there is a. foison. What rhyme or reason can there be in 
sinii an evolution ? Let us beware of the miniature : it is a sickly aflectation. 

Thc' iron-w'orkers of Dorough Green, Kent, shenv a small but interesting and 
encouraging selection of firescreens, hinges, gates and latches. The note in the 
catalogiHi suggests that work of this kind is particularly suitable for “ Tudor 
style of l)uildings ” (again !), but, of course, the Keiitisli smiths are perfectly able 
to carry out modern designs. 

Generally speaking, (Jlyiiqua gives the imprccssion that neither skill nor money 
are lacking in the industries repn^sented, but that tliesc are, on the whole, badly 
laid out ow ing to the lack of good taste, or of freedom to express good taste, among 
designers. A slogan that might be more true than most suggests itself: "wdiere 
there is not taste there is w'aste.” At any rate, if w orthless novelties w'ere dispensed 
w ith, time and energy would be saved ; for one has to go on thinking out novelties, 
w'liile sound goods, once they begin selling, .should continue to do so steadily or 
even Avith increasing nioinentnm. 1\ B. 

NOTES ON BOOKS. 

ILvtjonal Mechanics. By Lieut. -Col. Richard de Viilamil, R.B. (ret,). London: 

K. and F. N. Spoil, Ltd. io.s. 6d. net. 

By Rational Mechanics,” Incut. -Col. de Viilamil does not mean ” mecanique 
rationelle ” ; he means mechanics consistent with reason. He considers that 
much of what is wTitten by other authors is irrational and his object is to set them 
right. The book consists for the imain part of quotations, some of which run to 
several pages, connected together with comments and .statements of the author’s 
own views ; the last few chapters contain a development of the author’s treatment 
of shapes of least resistance. The hero is New'ton, the subject of the dedication, 
but even he is respectfully criticised (p. 151). 
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The purpose of the author is a good one ; the basis of academic mechanics 
is not always as sound as it might be and there is much in current text-books 
that may be usefully criticised. What he does not appreciate is that before we 
may criticise, we must fully understand the subject of our criticism. This failure 
leads him to put forward views that are not merely unorthodox, but sometimes 
uninformed, and to attribute elementary errors to eminent writers, without seeing 
how' unlikely it is that they should commit them. He divides mechanics (p. no, 
etc.) into dynamics, a deductive science, which is purely vectorial, and energetics, 
an inductive science, which is purely scalar. In dynamics we are not allowed 
to refer to energy in any form, although w'c may to vis viva ; indeed the " con- 
servation of vis viva ” is one of its fundamental principles. In energetics we 
may not mention velocity, momentum or force. Such views as these provide 
Col. de Villamil with ample occasions for dissenting from other writers. 

Glazebrook is severely censured (p. 34) for saying that the work M dojie by 
a force F when its point of application is displaced a distance .s in the direction 
of its action is given by IJ - l'\v. This we learn is eciuating scalars and vectors ; 
the equation is not " homogeneous ” and is meaningless. The author does not 
appear to have met with vectorial multiplication and we art* spared Ins comments 
upon this equation, when the force and the displacement have ditferent directions, 
Glazebrook suffers in good conq)anv. Sir J. J. 'J'homsoii (p. 103), tlu* late Lord 
Rayleigh (p, 134, etc.) and lunsteiri (Ch. V), among many others, receive st'\ere 
handling. 

One example of the author’s constructive work must sulhce. Ma.xwell is 
commended (p. .115) for saying: “According to Poisson’s theory ot internal 
friction of fluids, a viscous fluid behaves as an elastic solid would do, if it were 
periodically liquified for an instant and .solidified again."’ TJiis image, according 
to Col. do Villamil, is to be taken as a literal fact. “ From this argument,” he 
says, “ a very curious fact, which Poisson and Maxwell appear to have o\ erlooked, 
follows logically; viz., that th(‘ generation of heat takes })iac(' in quanta. (I 
use the word “quanta” becau.se it is the fashionalile and learnetl (‘xpression 
which is generally employed). . . .” And the notion is developt‘d at lengtli. 

Whatever may be said against the book, this may be said in its favour, tliat 
it contains an interesting collection of (juotations, with ampli* references, and 
an index. Much care has been expended in its production ; it is almost free 
from misprints and is excellently printed. 

Il.B.H. 


MEETINGS OK OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, March 25. .Electrical Engineers, Institution of, 
at Armstrong? College, Neweaslle-on-Tyne. 7 p.m. 
The Hon. Sir Charles A. I'arsons and J . Koseji. “ Direct 
Generation of Alternating Current at High Voltages.” 
.At the University, Edmund Street, BirniinKhani. 
7 mm. Messrs. Johnstone Wright and C. VV. Marshall, 
“ The Construction of the Gi id I'ransinissioti Svstoin 
in Great Britain.” 

Imperial Cash*on-Deliver\' Association, at the Ko\al 
Society of Arts, Adelphi, W.C. O.30 p.m. 

Mechanical Engineers, Institution of, Storey’s Gale, S.W , 
6.30 p.m. Wing-Commdr. T. R. Cavc-Browne-Cave, 
“ Aircraft Engineering in its relatu)n to Mechanif'.al 
Engineering.” 

Tuesday, March 26 . .Anthropological Institute, 52, Upper 
Bedford Place, W.C. 8.30 p.m. Mr. C. Liieas, “The 


Nature of the Colour of T'otterv with special reference 
to that ot Ancient 

lUeetrical Engineers, Institution of, al tin; Hotel 
Metropolc, Leeds. 7 p.ni, Mr. B. L, Goodlet, “ The 
Testing of Porcelain Insulators.” 

London Vegetarian Society;, al the Koval StKUeiy of Arts, 
Adelphi, W.t . G..)5 p.m. and 8.13 p.m. 

\Vm)Nesi>av, .Makcu Jhigiucejs, Institution fd, 

Great (ieorge Sln-el, S.\V. (>, }o [mii. Mr. D. H. 

Little, “ Hoads.” 

Engineering liispe( tion, Institution (jI, at the Royal 
Society of Arts, Adelphi, U'.C. 3 p.m, Mr. A. M. 

llallawell, “ Acoustics in relation to the Gramophone 
and Radio Loud-Speaker.” 

'I'liuKSDAY, March 28, .Mechanical Engineers, Institution 
of, at the Royal Technical Colh^e, Glasgow. 7.30 
p.m. Dr. D, S. Anderson, “ The Future Development 
of the Locomotive.” (Joint Meeting with Institution 
of Locomotive Engineers). 
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NOTICES. 


HISTORY OF THE ROYAL SOCIETY OF ARTS. 

Further copies of the History of the Royal Society of Arts by the late Sir 
Henry Trueman Wood, the existing supply of which w’as recently exhausted, 
are now available, and can be obtained, price 15s. net, on application to the 
Secretary. The Histor}", a large octavo volume of 558 pages with a large number 
of illustrations, gives a well documented account of the many and various 
activities of the Society from its foundation in 1754 to the year 1S80. 


SIXTEENTH ORDINARY MEETING 

Wednesday, March 20th, 1929. Lieut.-Col. Sir Arnoit> T. Wilson 
K.C.I.E., C.S.T., C.M.G., D.S.O., in the Chair. 

A paper on “ Modern English Architecture,” was read by Professor A. E. 
Richardson, F.S.A., F.R.LB.A., Professor of Architecture, University of 
London. The paper and di.scussion will be published in the Journal on May 24th. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, March 26th, 1929. Professor J. G. Lawn, C.B.E., A.R.S.M., 
Vice-President of the Institution of Mining and Metallurgy, in the Chair. 

A paper on The Base Metal and Mineral Resources of South Africa,” was 
read by Mr. H. Warington Smyth, C.M.G., M.A., F.G.S., M.LM.M., late 
Secretary for Mines and Industries, I?nion of South Africa. The paper and 
discussion will be published in the Journal on May 31st. 
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PROCEEDINGS OF THE SOCIETY, 

DOMINIONS AND COLONIES SECTION. 

Tuesday, February 26 th , 1929. 

Sir William J. Larke, K.B.E. (Director, National Federation of Iron and 
Steel Manufacturers) in the Chair. 

The following paper was read : — 

THE SOUTH AFRICAN IRON AND STEEL INDUSTRY: 

Its Development and Possibilities. 

By H. J. VAN DER Byl, Ph.D., M.Am.I.E.E., F.I.R.E., F.R.S.(S,A.)., 

Chairman of the Electricity Supply Commission and the South African 

Iron and Steel Industrial Corporation, Ltd. 

When the invitation was extended to me to read a paper before this vSociety 
on the Iron and Steel Industry of South Africa, it was considered, I under- 
stood, that a paper on this subject would be appropriate at this time, in view 
of the forthcoming meeting of the British Association for the Advancement of 
Science which is to be held in South Africa this year. 

In accepting this invitation, which it gives me great pleasure to do, I must 
be modest enough to say that when I talk of the Iron and Steel Industry in 
South Africa, I am really talking of something that we hope is going to be, 
and therefore I may be excused if I dwell perhaps at greater length than would 
otherwise be justified on the more general economic conditions that must 
come into consideration in our efforts to establish the Iron and Steel Industry 
on a satisfactory footing. 

On account of the pressure of my other work I am unfortunately not in a 
position to give accurate statistical details and supply the data that would 
make this lecture of more scientific interest, but I understand that a general 
survey of the position would serve the purpose. 

Before discussing the possibilities of the Iron and Steel Industry in South 
Africa, it may be well to deal first with a more general question which is 
sometimes asked, namely, why establish an Iron and Steel Industry in South 
Africa at all ? Such a question may be asked in all good faith by people 
who look upon South Africa as a great mineral-producing country and a 
country of great agricultural protentialities, and that is because it is not 
generally recognised, except by those who live in South Africa and make 
a study of its resources, that South Africa in reality has an immense industrial 
future, and cannot develop solely as an agricultural and mining country. 

The hectic days of the mining camps have long since passed out of the picture 
and people to-day come to South Africa to stay. Its climate is unexcelled, 
the amenities of civilisation are not lacking and the general conditions of living, 
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once people become accustomed to them, are appreciaited and in fact become 
appealing. 

At the present time a very large proportion of our agricultural and mining 
produce is exported. Intensive farming is comparatively speaking not highly 
developed ; most farming is done on a large scale and is largely dependent 
on rainfall. Water conservation schemes have been embarked upon by the 
Government and by private interests, but the extent to which this can be 
carried out will depend in large measure on the extent of the farmers' home 
market. That there are great possibilities in this direction in the future is 
undoubted. The coxmtry lends itself very well, generally speaking, to water 
conservation, and I can foresee the time when large portions of the land will 
be covered by numbers of artificial lakes and dams. The rainfall in South 
Africa, on the whole, is high, but occurs during a comparatively few months 
in the year, and at present a very considerable portion of that water runs into 
the ocean. 

As an example, it may be mentioned that the barrage on the Vaal river, 
which has been built to supply Johannesburg with water, imp>ounds about 
13,000 million gallons, and it happens that during summer so much water 
comes down the Vaal river that the dam could be filled thirty times over in 
one month. During the dry winter months, on the other hand, the flow is often 
so small that it would take, at that rate of flow, many years to fill the dam once. 

1 mention this merely as an example of what is characteristic in South 
Africa and to indicate that, although it is what may be called a dry country, 
ample water for cultivation and for industrial development can be obtained 
by storage. 

Raw materials of almost every conceivable kind are obtainable in the 
country. South Africa can, therefore, support a very large agricultural and 
industrial population. 

In contemplating our developments in South Africa we must often look 
to the distant future. We bear in mind that the Union has a hinterland of 
immense potential wealth, which beco^fies more habitable as civilisation 
marches northwards, and which is populated by great masses of human beings 
whose wants are increasing as they come more and more in contact with 
European civilisation. We look upon the Union of South Africa as the logical 
country to supply these people with a considerable proportion of their wants. 

Taking the British Empire as a whole, one must be struck with the fact 
that such a large proportion of its peoples are either uncivilised or semi- 
civilised. It is therefore, from the point of view of material civilisation, in a 
relatively undeveloped state, and considering that the desire for civilisation 
of these peoples is becoming a collective consciousness, which is apparent 
even without particularly careful observation, one must conclude that the 
more highly industrially developed portions of the Empire will be called upon 
to an increasing extent to supply the growing wants of the masses now being 
bom into civilisation. 
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In contemplating this trend of events two important phases n^ifest 
themselves. In the first place we can expect that there will take place a 
reorganisation and redistribution of the Empire's manufacturing activities. 
By force of economic laws manufacturing industries will spring up and develop 
in localities best suited in relation to the marketing possibilities and supply of 
raw materials. Goods are being manufactured in South Africa to-day which 
ten years ago it was economic only to import. But from this it does not 
follow that our imports have decreased ; on the contrary, they have increased 
considerably. This was, of course , to be expected, because the greater the 
earning capacity of a people the greater their purchasing power ; and the 
greater the industrial activity, in South Africa for example, becomes, the 
more the demand increases for the almost infinite list of the more highly 
manufactured commodities which for economic reasons we cannot manu- 
facture and which must therefore be supplied from overseas. 

Secondly, it is generally realised that a redistribution of population would 
be desirable if it could be accomplished. '\Miile the population of Europe 
has passed the economic density, the population of South Africa is so small 
as to be out of all proportion to the size and potential wealth of the country. 
The white population of the Union is to-day barely one and three-quarter 
millions. It must be admitted that to take merely the white population in 
considering the economic capacity of South Africa is misleading, because the 
coloured and native races also have a certain economic value, although it 
be on the average below that of white people. Taking the economic value of 
the coloured and native races, as producers and consumers, in relation to that 
of whites, and multiplying this ratio by their population and adding the 
resultant figure to the white population, I estimate that what may be termed 
the “ equivalent white ” population of the Union, is in the neighbourhood of 
four millions. The producing man power of the Union is therefore still very far 
below what it should be to be commensurate with the natural resources of 
the country. South Africa is therefore a country that should be able to take 
considerable numbers of emigrants from Europe. But with the present state of 
its industrial development it cannot risk taking in any considerable number of 
the type of people that Europe would care to let go. Europe, like most 
countries, prefers to retain its country people, and until South Africa is more 
highly developed industrially it cannot ab.sorb in any large numbers the 
industrial people of Europe. The solution, therefore, seems to be that a 
redistribution of population can only take place concurrently with bigger 
industrial developments in the newer countries like South Africa. 

The manufacturing industry in the Union has grown at an extraordinarily 
rapid rate during the past ten or fifteen years. Wliile it was an almost negligible 
quantity some fifteen years ago, the manufacturing industrial output of th^ 
Union is now about twice as great as the total production of wealth through 
nming, including gold, diamonds and coaL 
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It generally recognised that an Iron and Steel Industry forms a solid 
foundation on which a sound industrial structure of a country must rest, and 
the lack of a well-developed iron and steel industry in South Africa is recognised 
as a hamper to our progress. The engineering industry has developed to a 
fairly satisfactory state, but is still capable of considerable expansion. The 
making of iron and steel, on the other hand, is still confined to a very small scale. 

An investigation into the economic possibility of an iron and steel industry 
has received the attention of the Government and private interests on and 
off for almost twenty years without so far having attained any marked degree 
of success. 

In 1909 a report was made by Sir Robert N. Kotze (then Mr. R. N. Kotze), 
the Government mining engineer, in which he advocated the building of a 
blast furnace and steel plant on a moderate scale, with a view to developing 
the use of native ores for the production of steel. Large quantities of iron 
ore were known to exist at Pretoria. 

In 1910 the Government of the Transvaal invited* a British expert, 
Mr. Harbord, to investigate the matter further. Unfortunately Harbord's 
report was negative, and he recommended that, instead of starting a blast 
furnace plant, the smelting of the large quantities of scrap available from the 
railway works should be undertaken in electric furnaces. Harbord's principal 
objections were on the grounds that the ores in the Pretoria district were too 
highly silicious to give good results, and also that the home market was 
insufficient to absorb the production of an iron and steel plant large enough 
to work economically. 

At that time the very considerable high-grade haematite deposits on the 
Crocodile river had not yet been discovered, but apart from that, important 
British steel makers apparently did not agree with Harbord's views, because, 
in 1910-11, one of the foremost British steelmakers started negotiations with 
the municipality of Pretoria to establish a blast furnace and steelworks plant 
on the Pretoria townlands. 

About that time the Transvaal Government decided, as a result of the report 
of Harbord, to offer for sale the large quantities of scrap iron of the Railways, 
with a view to encouraging the starting of a steel industry. Tenders were 
called for and the late Mr. Samuel Marks was the successful tenderer. The 
consequence was that the above-mentioned negotiations with the Municipality 
of Pretoria were abandoned, as it was thought impossible to carry out this 
scheme unless large quantities of scrap iron were available. 

Having secured the Government's scrap iron, Mr! S, Marks and some others 
started a small steel works at Vereeniging, which later on became what is 
now known as the Union Steel Corporation of South Africa, under the chair- 
manship of Major Aubrey Butler. It should be mentioned, however, that the 
Dunswart Iron and Steel Works, near Johannesburg, where scrap was worked 
up on a small scale, was then already in existence. / 
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Until 1917 the only practical result, therefore, was the two small steel 
plants at Vereeniging and Dunswart, at both of which the raw material was 
scrap iron only. In that year Mr. C. F. Delfos formed a small company, the 
Pretoria Iron Mines, Ltd., for the purpose of testing the suitability of the 
Pretoria ores with a view to the establishment of an iron and steel works 
there. He built an experimental blast furnace of a capacity of 10 tons per 
day, with which 4,000 tons of satisfactory pig iron was produced. As flux 
he used dolomite, which occurs in very large quantities practically adjoining 
the iron ore deposits. The Pretoria ore contains on the average 48 per cent, 
of metallic iron, but is highly silicious. However, the experiment proved that 
with the Pretoria iron ore and the adjacent dolomite suitable pig iron could 
be made. 

As Delfos and his associates were convinced that a steel industry could only 
be successful if modern plant of a sufficiently large capacity were installed, it 
was decided to form a company with a larger capital. The Pretoria Iron 
Mines, Ltd., was then taken over by the South African Iron and Steel Corpora- 
tion, with a nominal capital of 3^1,500,000, of which, however, only £350,000 
in cash was raised at that time. This amount was employed to investigate 
thoroughly the possibilities and resources of the industry and to acquire the 
necessary ore deposits, etc,, tlie result being that the present enterprise now 
possesses some 150,000,000 tons of ore, of which two-thirds contain an average 
say 48 per cent, of metallic iron and one-third some 68 per cent, of metallic 
iron as also large coal fields, and practically imlimited quantities of dolomite, 
which is suitable as flux. 

Meanwhile a parallel development was started by Mr. G. K. Eaton, who had 
been largely responsible for the establishment and successful career of the 
steelworks at Dunswart. Being convinced that for the true development of the 
industry it was necessary to have a pig iron basis he made arrangements for 
the erection of a small blast furnace at Newcastle, Natal. 

In 1920 Delfos went to Europe to endeavour to raise further capital and to 
obtain technical advice. He engaged, as adviser, Mr. Ernest Bury, who was 
then General Works Manager of the Skinningrove Iron Works. Bury 
thoroughly investigated the raw materials, and in 1921 went to South Africa. 
He made an entirely favourable report both from the technical and the com- 
mercial points of view. His conclusions were that although the Pretoria 
ores were high in silica he anticipated no trouble in producing good steel from 
this ore. 

The conclusions of Bury's report were investigated as regards the economic 
factors by an auditor of high standing in the steel industry. Sir W. B, Peat, 
and its technical conclusions were submitted to the late Dr. Stead, then 
President of the Iron and Steel Institute, who consulted with Harbord. These 
experts corroborated Bury's finding both from the economic and technical 
points of view. Assurance of the technical and economic feasibility of the 
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undertaking having thus been obtained, it was how only necessary to raise 
sufficient capital. This, however, proved to be the real stumbling block. 

The first attempt to raise capital was made in 1920, when the assistance of 
the Trade Facilities Advisory Board was asked for. This body, however^ 
required guarantees from the South African Government which the latter 
was not prepared to give. 

Although the exploration by Delfos of all other avenues of obtaining capital 
in Great Britian failed, it nevertheless resulted in negotiations with a prominent 
British iron and steel concern with a view to their participation in the estab- 
lishment of an iron and steel works in South Africa. 

It was realised that there was room for onl}?^ one such works in South Africa, 
and the negotiations led to a provisional amalgamation of the three principal 
interests, namely, the Union Sted Corporation, the South African Iron and 
Steel Corj)oration, and the Newcastle Iron Works. The most important 
stipulation of this amalgamation w^as that sufficient capital must be raised to 
carry out the programme. 

Towards the end of 1920 I returned to South Africa as Technical Adviser 
to the Government on industrial matters. After making a study of the economic 
conditions in South Africa I came to the conclusion that the industrial develop- 
ment which the country had attained lacked the proper foundation which, as 
it seemed to me, only an iron and steel industry could furnish. After discussions 
which I had with General Smuts, then Prime Minister, it was decided to 
encourage this industry with the help of bounties on the production of iron 
and steel from South African ores. The maximum value of the bounties 
amounted to fifteen .shillings per ton of pig iron and an equal amount per ton 
of steel, a condition being that the capacity of the works should be at least 
50,000 tons per year. The Bounty Act was passed by Parliament in 1922. 
As a result, the Trade Facilities Advisory Board was again approached, but 
without success. Other attempts to get the undertaking financed in London 
also fell through, because of unsatisfactory terms, and further efiorts to obtain 
capital in Great Britain were then abandoned. Thereupon the South African 
Iron and Steel Corporation withdrew from the amalgamation. 

In 1923, General Smuts, who was then in power, instructed the Union I'rade 
Commissioner on the Continent to make enquiries whether other interests 
could be induced to start a steel industry in the Union. As a result of these 
enquiries the Government received an offer from the Gutehoffnungshuette to 
send out a technical commission to South Africa and, should the result of its 
investigations be favourable, to build and finance the enterprise in conjunction 
with British, Dutch, and German financial interests. The Government 
approved of this suggestion and put the Gutehoffniingshuette into touch 
with the South African Iron and Steel Corporation. 

The technical commission came to South Africa early in 1924 and thoroughly 
investigated the whole question. Their report was entirely favourable, and it 
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was recommended that a plant capable of producing 132 >000 loijg tofis of 
finished steel should be put up at Pretoria, this being the most favourable 
site from all points of view. 

The industry would undoubtedly have been established at that time, but 
unfortunately the occupation of the Ruhr made it impossible for the Gutehoffr 
nungshuette and its associates to undertake the financing of the scheme. 

It was then considered impossible to raise sufficient capital from private 
sources, and towards the end of 1925 Delfos made a proposal to the Union 
Government that they should support the Steel Industry financially, with a 
view to the fonnation of a semi-public Company. 

In the meantime the Newcastle concern was absorbed by the Union Steel 
Corporation, the arrangement being that pig iron made at Newcastle should 
be taken to the works of the Union Steel Corporation at Vereeniging, some 
two hundred miles away, to be made into steel. The blast furnace at Newcastle 
which was started by Eaton was completed and blown in in 1925. 

Two years ago the Union Steel Corporation claimed bounties for its produc- 
tion of iron at Newcastle, but the Government, not being satisfied that the 
, capacity clause of the Act had been complied with, refused to pay the bounties. 
The matter went to court, which gave a decision in favour of the Company, 
but on appeal the decision was reversed. This unfortunate incident has caused 
a certain amount of bitterness, and therefore I do not regard the present 
occasion as appropriate for doing more than merely making brief mention of 
the occurrence, especially as I had no connection with it and therefore cannot 
speak with authority on the matter. 

Last year Messrs. Stewarts and Lloyds erected a modern tube factory at 
Vereeniging. The steel industry at Vereeniging now comprises a steel works, 
where steel is made from scrap and Newcastle pig in open hearth and electric 
furnaces, the products being rails up to 60 lbs., the smaller sections and 
merchants' requirements, tube billets for the tube works of Stewarts and 
Lloyds, steel castings and forgings ; a wire works for the manufacture of plain 
and barbed wire and the above-mentioned tube works. 

The Government authorities were not convinced that the amalgamation of 
the steel works at Vereeniging and the iron works at Newcastle was sufficiently 
sound economically to develop into an iron and steel industry on the national 
scale that was desired, and it consequently sought legislative powers to establish 
an iron and steel company roughly on the lines of the Electricity Supply 
Comm’ssion which was formed in 1923. 

The Iron and Steel Bill was passed by ParUament in 1927, but was rejected 
by the Senate, whereupon in 1928 the Government called a joint session of 
both Houses at which the measure was passed. This resulted in the establish- 
ment of the South African Iron and Steel Industrial Corporation, Ltd., and 
arrangements were made for this new concern to absorb the South African 
Iron and Steel Corporation. 
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Although the measure was strongly contested* there was little difference of 
opinion as to the desirability of encouraging the establishment of the iron and 
steel industry on a reasonably large scale. The difference of opinion lay largely 
in the manner in which it was proposed that the Company should be constituted, 
objections being raised to the Government retaining the control, while on the 
other hand it was held that the constitution of a company more or less on the 
lines of the Electricity Supply Commission was justified by the ‘uccess of 
the latter. 

Both the Commission and the South African Iron and Steel Industrial 
Corporation are in the nature of their constitution a departure from the 
ordinary. The Commission was established by the Government in 1923 in 
recognition of the great value of electric power in the industrial and economic 
life of the people, and because electric power is regarded as a prime factor 
in industry, the production of which should be encouraged for the benefit of 
industry generally rather than with a view to making profits. In the establish- 
ment of the Commission a genuine attempt was made to combine the advantages 
of both Government ownership and private enterprise. ' 

The Commission is not a Government Department, but a body corporate 
in law and is established by Act of Parliament. All Commissioners are 
apfx>inted by the Government, but their remuneration is not paid by the 
Government but by the Commission itself. Neither the Commissioners nor 
any of the Commission’s employees are civil servants. The Commission is, in 
fact, free to operate in every respect like a private concern, the only real 
difference being that it must, generally speaking, be a non-profit-making 
concern ; all surplus after meeting capital charges must go to reduction of 
the price of electricity. 

A material advantage enjoyed by the Commission lies in the financial 
assistance afforded by the Government, the latter having undertaken to 
finance the Commission during the first seven years of its existence, that is, 
during the period when it would be difficult to obtain money from the public. 
The money loaned by the Government is a liability against the assets and 
revenues of the Commission. 

The Commission now owns four steam power stations and one small hydro- 
electric power station, of a total installed capacity of nearly 300,000 h.p. ; 
its capital commitments are about £8,000,000, while this year I expect that the 
sales will amount to about 800 million kilowatt hours of energy from the 
Commission's power plants. 

The success of the Commission is due largely to the nature of its constitution. 
Had it been a Government department it would not have been possible for it 
to grow in less than six years frorh nothing to one of the largest power suppl>" 
concepts in the Empire. On the other hand, had it not been for the financial 
assistance afforded by the Government it would not have been possible for us 
to sell electricity at the low rates obtaining to-day. 
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I may be excused for dwelling at some length on the Electricity Supply 
Commission, but it is necessary because of the close analogy between it and 
the newly-formed South African Iron and Steel Industrial Corporation. This 
Corporation is also constituted by Act of Parliament and is a duly registered 
company. Out of a total directorate of seven, the Government appoints four 
directors, including the Chairman, who has a casting as well as a deliberative voet. 

Its authorised share capital is ^3.500, 000, and it is also empowered to issue 
debentures to the amount of £1,500,000, thus making a total capital of 
£5,000,000. By the Act the Government is authorised to subscribe £500,000 
out of the £3,500,000 share capital and to guarantee the one and a half million 
debentures in respect of both interest and principal. Besides this guarantee 
these debentures must also be backed by assets of the Corporation. The 
Corporation is therefore sure of £2,000,000. The rest of the capital required 
must be obtained from the public. 

The debentures are to pay interest at a rate not exceeding 5| per cent. 
Considering the Government guarantee of the debentures and their lien on 
the assets of the Corporation, these debentures should be a very sound invest- 
ment, and therefore a sufficient margin is allowed in the maximum interest 
provided for by the Act. 

Of the shares, those taken up by the Government (A shares) and those to 
be issued to the public (B shares) share in dividend pari passu up to six per 
cent., which is the maximum dividend payable on the Government or A shares. 
Thereafter the public or B shares get the rest of the profit up to a maximum 
dividend of 12| per cent. Any surplus that may remain after appropriation 
of profits in the above-mentioifed manner may be applied by the Board, in 
such manner as it may in its discretion deem practicable, to the reduction of 
the price of iron and steel. 

The capital of the Corporation may, with the approval of the Governor 
General, be increased by 500,000 ordinary B shares of £i each. 

The Board is empowered, but with the approval of the Minister in charge 
of the Act, to offer to the public preference shares, cumulative or otherwise, 
in lieu of any number of ordinary B shares, and the Board may acquire, without 
Minist(Tial approval, rights and jiroperty for payment in B shares, and is 
empowered to withhold the equivalent number of shares from public issue. 

The debenture issue can be made at such time and amounts as may be 
suitable, but only with the approval of the Governor General, and a sinking 
fund must be established to redeem the debentures in not more than forty 
years. The Board, however, has power to buy the debentures in the open 
market and cancel them. In case the Government be called upon to meet 
the guarantee on the debentures, such disbursement from the Government's 
Consolidated Revenue Fund, together with interest at the rate of 5J per cent., 
must, according to the Act, be a second charge on the assets and revenue of 
the Corporation. 
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The Board is furthermore empowered to borrow from time to time in antici- 
pation of the issue of any shares or debentures up to the amount of such proposed 
issue ; it may also borrow additional sums, but then only with the approval of 
the Governor General, the limitation to such borrowing being one million 
pounds. Interest on any debenture issue during construction may be charged 
to capital account. 

The books of the Corporation are to be audited by two auditors, a condition 
being that they must be persons who publicly carry on the profe.ssion of 
accountants. One of the auditors must be appointed on the nomination of the 
Minister, and the other on the nomination of the holders of B shares. 

It will be seen, therefore, that where actions of the Board require approval 
of the Government, or the Minister, it is for the protection of investors. 

The Government retains ultimate control through a provision of the Act 
which stipulates that although the Government buys only half a million 
pounds' worth of shares it shall have one more vote than the total numbeT of 
votes which all the other shareholders of the Corporation may be entitled t(;> 
in n‘spect of the shares they hold. I^hirthermore, the Ct)rporation cannot be 
wound up without the authority of an Act of Parliament. 

This control does not, liowever, imply interference on the part of the 
Government in the affairs of the Corporation. The Electricity Supply 
Commission, as stated above, is a similar body. It has been in e.xistence 
now for almost six years, during which time two different Governments liave 
be(in in power, and as I have Ix'cn chairman of the Commission since its 
inception, I can say with authority that I have never experienced the slightest 
Government interference in the affairs of the Commission, and the Government 
has given an undertaking in Parliament to follow the same j)olicy in rc^gard 
to the Steel Corporation. This policy of no political interference is becoming 
a tradition with us. The measure of Government control that exists is for 
the protection of the investors and for the benefit of the country. 

As to the objects and powers of the Corporation, these are, as in tlie case 
of the Electricity Supply Commission, very wide indeed. They are as follows : — 

(а) To carry on the trades or businesses of iron masters, steelmakers, steel 
converters, colliery proprietors, coke manufacturers, miners, smelters, engineers 
and iron founders in. all their respective branches, and to manufacture, mani- 
pulate, buy, sell, exchange and otherwise deal in iron and steel ; 

(б) To purchase or otherwise acquire, as a going concern, all or any part the 
business, property and liabilities of any person or company carrying on any 
trade or business which the Corporation is authorised to carrv^ on, and to carry 
on, abandon, dispose of or otherwise deal with any trade business so acquired. 

(c) To search for, win, quarry, reduce, smelt, refine and prepare for market 
iron ore or any other mineral capable of use in the production or treatment of 
iron and steel. 

(d) To apply for, purchase or otherwise acquire any patents, licences, 
concessions or the like, conferring an exclusive or non-exclusive or limited right 
to use any information or process which may seem to the Corporation capabl# 
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of being used for any of its purposes, or the acquisition of which may seem to 
the Corporation calculated, directly or indirectly, to benefit the Corporation, 
and to use, exercise, develop, grant licences in respect of, or otherwise turn to 
account the property, rights and information so acquired. 

(e) To acquire and take over rights and liabilities under any control relating 
to the production or treatment of iron or steel or any other mineral capable of use 
in the production or treatment of iron or steel. 

(/) To investigate and prospect with a view to the discover}^ of deposits of 
iron ore or any other mineral capable of use in the production or treatment of 
iron or steel, and to enter into options, contracts and other arrangements for 
the acquisition of rights to prospect, open up and mine such ore or any such 
minerals. 

(g) To take or otherwise acquire and hold shares or stock or securities in any 
company having objects wholly or in part similar to those of the Corporation. 

(h) To sell, exchange, lease, mortgage, dispose of, turn to account or otherwise 
deal with any assets of the Corporation, or any part thereof, or any part of its 
property, whether movable or immovable, not required for the purposes of the 
Corporation, for such consideration as the Corporation may think fit, and in 
particular for shares or debentures, debenture stock or other securities of any 
company having objects altogether or in part similar to those of the Corporation ; 
and 

(i) To purchase and sell coal or fuel, steam, w^atcr and other materials and 
stores, and manufacture and sell by-products. 

In connection with the attainment of any objects of the Corporation referred 
to above, the Corporation may — 

(a) Purchase, take on lease or in exchange, hire or otherwise acquire any 
movable or immovable property, claims, mineral properties, mining rights, water 
and other rights of every description within the Union, and any interests therein 
and rights over the same, and any concessions, grants, rights, powers and privileges 
in respect thereof, and may act as aforesaid either solely or jointly with others ; 
and 

{b) Carry out, establish, construct, maintain, alter, improve, manage, work, 
control and superintend any roads, ways, railways other than for the conveyance 
of public traffic, bridges, reservoirs, water courses, pipe lines, embankments, 
hydraulic works, electrical works and chemical works, telephones, smelting works, 
furnaces, factories, warehouses and other buildings, works and conveniences, 
and contribute to or assist in the carrying out, establishment, construction, 
maintenance, alteration, improvement, management, working, control or super- 
intendence thereof : provided that any railway sidings constructed and worked 
under the provisions of this sub-section, and connected with the lines of the 
South African Railways and Harbours Administration shall be subject to such 
regulations as have been or may be promulgated under the Railways and Harbours 
Regulation, Control and Management Act (Act No. 22 of 1916), or any amendment 
thereof, in respect of private sidings. 

The Corporation may further do all such other things as are incidental or 
conducive to the attainment of any object or incidental to any powers or functions 
mentioned in this section, or which are calculated directly or indirectly to enhance 
the value of or render profitable any of the Corporation’s undertakings, property 
or rights. 
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These wide powers given to the Corporation caused the Board to be faced 
at the outset with a very important question of policy, namely, the scope of 
operations that we should aim at. My interpretation of the Government’s 
policy which put the Iron and Steel Industry Act on the statute book is that 
it was not the intention to bring into being and assist financiall}^ a powerful 
corporation for the purpose of competing with existing industries in the 
country, but, firstly, to contribute in a very substantial measure towards 
building the foundation of our engineering and other industries by the establish- 
ment of the basic industry, namely, the manufacture of- iron and steel, in 
recognition of the experience that the manufacture of iron and steel in a 
country has a powerful inliuence in stimulating industrial growth generally, 
and, secondly, to ensure the development of subsidiary industries should 
private enterprise fail to follow in the wake. We therefore decided as a funda- 
mental principle of our policy to confine our efforts, as far as practicable, to 
the production of primary steel products, such as rails, sleepers, building 
sections, sheet bars, light plate, billets, ordinary merchant requirements, and 
reinforcement and wire rod, believing that where opportunity offers for the 
development of sul)sidiary industries private enterprise will not fail to seize it. 
We are of opinion that the best results will be obtained by working amicably 
together with subsidiary and cognate industries and by encouraging the 
establishment of further subsidiary industries. It will certainly redound more 
to tlie benefit of the Steel Corporation if our efforts are directed tow^ards 
assisting capital which has been invested in such industries to earn more and 
so to encourage furtlier development. Thus, although the Corporation has 
secured coalfields, it would be wiser to purchase coal from existing collieries 
as long as satisfactorv* terms can be obtained rather than sink more capital 
into new collieries for the sake of mining our own coal. It will be seen that 
1 keep in sight the national aspect, wdiich, especially in a country like South 
Africa, it is very important to do. The iron and steel industry can only prosper 
with the general pro.s])erity of the country, and, while this is generally true of 
many other industries, in the case of iron and steel this truth looms up wdth 
much greater reality because of the basic nature of the iron and steel industry. 
One of the best means of encouraging prosperity generally is to enable already 
invested capital to increase its earnings and to guide industrial development 
in such a manner as to avoid as far as possible fruitless duplication of capital 
expenditure. 

As a result of this general policy, we have laid the foundation of an amicable 
working agreement with the Union Steel Corporation wd\ose works are at 
Vereeniging and Newcastle. With this, it is hoped, the condict of steel interests, 
which existed for years, has now come to an end. 

As regards the technical and commercial possibilities of the undertaking 
our investigations give reason to be hopeful of success. 

It is proposed to establish the iron and steel works at Pretoria. The ore 
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deposits which influenced Mr. Delfos some twelve years ago to erect the 
experimental blast furnace mentioned above occur mostly on the Pretoria 
townlands some four miles from the centre of the town. 

The Corporation has a 99 year agreement with the Pretoria town council, 
whereby the site for the iron and steel works is obtained free of cost, and the 
ore can be mined at a ro3/alty of £500 per annum or 2d. (two pence) per ton, 
whichever is the greater. Provision is also made for the supply of water by 
the town council on favourable terms. 

The Pretoria ore quantities are estimated to be about one hundred million 
tons of silicious haematite, yielding about 48 per cent, metallic iron and 
about nine million tons of claybound ore averaging 54 jxt cent, metallic iron. 

For many years the silicious ore will be quarried in the hillside adjoining 
the works. Other iron ore resources include a deposit of roughly fifty million 
tons of extremely pure haematite of about 68 per cent. iron. This deposit 
occurs on the Crocodile river about T15 miles north of Pretoria and for many 
\^ears can be obtained by quarrying and adit mining. 

The coal resources of the Union of South Africa are estimated at about 
250 thousand million tons. The coal occurs mostly in the Eastern Transvaal 
and Natal The Natal deposits contain several seams of excellent coking 
coal and is comparatively easilv^ mined, but the distance of these coal mines 
is over 200 miles from Pretoria. The Tran.svaal coal mines (in the Witbank 
area) are about 60 miles from Pretoria on the Pretoria - 1 )elagoa Bay main 
line, and while this coal does not appear to have the same good coking qualities 
as the Natal coal it is nevertheless possible that the whole or at least a very 
considerable proportion of the coal recjuired for the steel works will be drriwat 
from the Transvaal coal fields. 

The dolomite required for the blast furnaces occurs in very large quantities 
a few miles from the site and will be brought to the works on a ropeway, while 
lime for the steel furnaces is also obtainable in the 'Iransvaal 

It is proposed to lay out the works for an initial annual production of about 
150,000 tons of steel. This would be about half of the importations of the 
materials we propose to make. It is our intention to design the works in such 
a manner as to be capable of easy extension, becaus(^ once successful, we can 
expect it to grow rapidly if it is to keep pace with the general economic growth 
of the country. 

In this connection I may mention that tlie total ex])orts of the Union during 
the past fiv(^ years have increased b}^ 75 per cent. This gives an indication 
of the growth of the country's trade. 

DISCUSSION. 

Tnr: Ch.virman, in opening the discussion, said that one thing which had 
particiikirly struck him had been that the lecturer was approaching his great 
responsibilities with a very high sense of industrial statesmanship ; he had said 



Mar. 29, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS, 513 


that the iron and steel industries could only prosper with the general prosperity 
of the country, and had also pointed out that the iron and steel industry was the 
foundation stone of a inodern industrial community. It was, indeed, his personal 
opinion that an industrially prosperous country was only possible if it had an 
efficient iron and steel industry. In establishing an iron and steel industry’ in 
South Africa the lecturer would, he was sure, not force the pace so fast, that the 
prosperity of that great country, with its most wonderful resources yet untapped, 
was affected or delayed by reason of the fact that the materials necessary for 
development, in the form of iron and steel products, were not a\ ailable at an 
economic price level. .Mistakes like that had been made in other parts of the 
Avorld, which had not only had ii very detrimental effect on the territories themselves, 
but also on the development of mutual trade within the Plmpire. 

As representing, in some sense, the British iron and steed industry, he might be 
permitted to say that that industiy' followed the development which had been 
outlined that afternoon with the greatest sympathy, and in a spirit of the closest 
co-operation, w'hich the South African iron and steel industry would permit. They 
did not look on these developments within the 1 )oniinions as in any sense competitive, 
although they might ultimately or immediately reduce to some extent the demands 
made upon their productive capacity. Taking the long view, he was confident 
that such developments would increase the demands, ultimately, which the 
I >ominions would make on British industrial products, and even on the products 
of the British iron and steel industry itself. So long as the vit'ws which tlie lecturer 
had expressed so al)ly and eloquently that afternoon governed the industrial 
policy of South Africa wuth regard to her iron and steel industry, thtui lu* was 
confident that the development of South Africa would not be retarded by the 
foundation of that industry, but would be accelerated. He would like to assure 
the lecturer that he had only to indicate to the British industry any way’ in which 
which they could co-operate, and he wiis confident, speaking for them, that 
that co-operatioti would be forthcoming. Personally , he looked on industries of 
a like kind developed throughout the Empire as having like interests, and lie hoped 
that the British industry^ would alw^ays treat their development as being one of 
absolutely common interest and developing a common market to each other's 
mutual advantage. It would be noted that the exports of South Africa had 
increased 75 per cent, in the last five years. Where did they’ go to } Stw enty' per 
cent, came to this country^ South Africa being in the famil\% as it were, all would 
contribute as iiiucli as lay wfithin their power to the development of her resources, 
believing that in so doing they were also serving their owui best interests. 


Mk. F. W. Harbor]), C.B.K. (Past President of the Iron and Steel Institute), 
said they all greatly’ appreciated the opportunity of hearing a lecture which had 
given so much information on the recent discoveries of raw' materials, and the 
present economic position of the iron and steel industry^ in South Africa. It had 
been his privilege to v isit South Africa about eighteen years ago to report to the 
then Transvaal Government on the possibility of starting an iron and steel industry 
there. An iron and steel industry, or any other industry^ depended for its success 
mainly upon two things— firstly, control of adequate supplies of suitable raw’ 
materials at a reasonable price, and, secondly, a market for the finished products. 
Eighteen years ago there were undoubtedly'^ raw materials in South Africa from 
which pig iron could be made, but he had been forced to the conclusion, after most 
careful consideration, that the market in those days was not sufficient to enable 
a steel works to be operated at anything like its full capacity^ and consequently 
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the erection of a large steel plant was not then justified. Nearly twenty yeai^s, 
however, was a long time in the life of a country and great progress had been 
made in South Africa during that period. He understood that the imports of the 
whole of the Cape had trebled during the last eighteen years, and that new deposits 
of iron ore, relatively low in silica and easily reducible, had been discovered quite 
near Pretoria. A new deposit of coking coal had also been discovered, and the 
use of dolomite, of which there were large quantities in South Africa, as a flux 
had been shown to give perfectly satisfactory results in the manufacture of pig 
iron in various parts of the world. Therefore, to-day, conditions were totally 
different to those prevailing eighteen years ago, and he believed the time had 
now come when an iron and steel industry could be successfully started in South 
Africa, provided a plant of moderate size were installed, and gradually increased 
as the demand for its products increased. South Africa enjoyed the natural 
protection for iron and steel products of a long sea freight and for the Transvaal 
and the rapidly-developing country to the North a railw^ay freight of 600 miles, 
and these, apart from any bounty or assistance which might be given by the 
Government, formed a great natural protection to the market. The countr>^ 
generally was developing rapidly, and there was a great and increasing demand 
for many of the finished products of the iron and steel industry. Under those 
conditions it seemed to him that the only thing South Africa could do was to try 
to develop her own iron and steel industry, and he looked forw^ard to seeing an 
industry successfully established in the near future. 

Before closing he would like to refer to the pioneer work done by Mr. Delfos, 
and express his appreciation of the indomitable pluck and perseverance he had 
shown, extending over many years. It was undoubtedly largely due to his untiring 
efforts that South Africa had decided to establish an iron and steel industry. 


Mr. J. C. Fraser mentioned that he had been connected with South Africa for 
fifty years and could therefore claim to speak with a certain amount of authority 
on the questions which the lecturer had brought before the meeting that afternoon. 
He had attended in order to get information as to where this gigantic State monopoly 
was to find an outlet f<«»r its manufactured goods. The lecturer had made one or 
two statements with which he entirety disagreed. The first one was that South 
Africa was bound to be a good agricultural country. One only had to study the 
history of the last twenty-five years, during which time agriculture had had the 
best possible care bestowed upon it by all the Governments which had been in 
power, to admit that the future of South Africa, as far as the Union was concerned, 
did not lie in agriculture. If South Africa was not going to be an agricultural 
country, where was the outlet going to be found for the products of this proposed 
industry ? Something had been said about the huge development of industry 
ill South Africa of late years. It was quite true that the country had gone ahead 
wonderfully, but it had done so l>ehind the shelter of high tariffs which had been 
put on practically everything coming into the country. In his opinion a great 
market for the products of an iron and steel industry in South Africa was merely 
a dream. As far as he could see, the great future for South Africa lay in 
the development of its minerals. If half the stories were true as to the wealth of 
Rhodesia in copper, they were going to ** lick creation.'* The lecturer had entirely 
failed to state where the markets for his iron and steel industry were going to be 
found. 

He contested entirety the lecturer^s idea of assessing, as he had done, the value 
of the black population. ’ There was a mere handful of white people in South Africa 
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to-day ; tke Union contained 1,750,000 white people. What a market for which 
to start an iron and steel industry ! Was there any chance of the black people 
being any good for the purpose ? There was none, as the whole policy of the 
Ck)vernment at the present time was to keep the black man from earning money ; 
they were anxious to segregate him, and how could any efficient demand be hoped 
for from poor people like that ? The truth of the matter was that the whole of 
the labour and social policy of the Union to-day w^as founded on the black man's 
cheap labour, and as for an iron and steel industry being of any use to the natives, 
he could not see it at all. What he would like the audience to clearly understand 
was that the project was going to be a State venture. A great number of people 
in South Africa did not believe in State manufacture. They had seen a good deal 
of it during the last ten years, and the more they saw of it the less they liked it. 

Sir Benjamin Morgan (Chairman, British Empire Producers’ Organisation), 
remarked that there had been a good deal of criticism of the project under 
discussion, but personally he wUvS convinced that a steel industry could be 
successfully established in South Africa. He had known South Africa fairly intimately 
for cibout twenty-five years, and he thought that, providing the industry did not 
spread itself over too wide a field, it could engage in steel manufacture with great 
success. Personalty, he believed that Empire development would proceed very 
much quicker than it had in the past if all concerned co-operated in the distribution 
of industries throughout the Empire. For instance, if South Africa said to Great 
Britain ; “ You co-operate with us to found this industiy^ limiting it to certain 

kinds of products, and we, in our tariff, will give you a substantial preference in 
all the other ranges of steel products," far more business would be done with South 
Africa than was done to-day. The right policy for the Dominions was to produce 
certain commodities wffiich they could economically jiroduce, and it would be the 
right policy for this country to support the Dominion's efforts to found those basic 
industries in their own countries. 

Jfe had been very much surprised at the gloomy picture which the last speaker 
had painted as to the development of industries in South Africa. As a matter 
of fact, the South African primary industries were going ahead ver^^ rapidly. For 
instance, the export of sugar from Natal to this country had grown from 5,000 tons 
four years ago to 75,000 tons this year. The wfine, fruit and wool industries were 
expanding in the same way. That was a very promising feature in relation 
to the establishment of an iron and steel industry in South Africa. The only thing 
iie would like to be sure about was that that industry w^ould come to this country 
and not go elsewhere for technical guidance and co-operation. It would get better 
value for its money here than in any other country. 


Mr. C. F. Delfos said the impression he had gained from Mr. Fraser's speech 
was that Mr. Fraser w^as absolutely misinformed about the position. There was 
no doubt that South Africa had an entirely sufficient market for the material 
which it was intended to produce from its iron and steel w^'orks. The position was 
a very good one. Pretoria was inland, and there w^as a great protection afforded 
by reason of the distance from other iron and steel producing countries. There 
was no doubt that the market w^as there. For instance, there was a demand for 
t>o,ooo tons of wdre per year in South Africa ; in corrugated galvanised sheets 
there was a demand for 63,000 tons, and for steel rails and sleepers there was a 
demand for about 100,000 tons. In other sections the demand was also large. 
South Africa for the next one or tw^o generations w^ould not be a true industrial 
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country in the sense in which that was understood here, but if she could start to 
produce her raw materials in such a way as to develop the country, the buying 
power of the population would become very much greater, and the effect would 
be that a very much greater quantity of goods would be sold. He was afraid that 
Mr. Fraser did not know what the true position was. Success would follow the 
venture, which had been described in the paper, under the able guidance of the 
lecturer. 

Mr. Frank Cooper said that, speaking as one who some years ago had had the 
good fortune to be associated with Mr. Delfos in his investigations, he would Jike 
to point out that one phase of the matter had not been touched upon — -owing no 
doubt to the modesty of the lecturer and of Mr. Delfos. Those gentlemen had 
remarked on the length of time that the scheme had been under consideration, 
but they liad not said anything about the immense amount of labour and thought 
Avhich they had put into the project. He had worked with Mr. Delfos for several 
years, and had been amazed at the amount of care and thought with which he had 
examined every item of the scheme. now the lecturer and Mr. Delfos must be 
walking encyclopaedias of everything that had happened or was happening in the 
iron and steel industry of the world, and when the proposed plant was opened he 
was perfectly satisfied that it Avould not only be a credit to South Africa but a 
credit to the Empire. 

Mr. A. K. Reese stated that he had had some experience in connection with 
tlie iron and steel industry in South Africa in connection with tlie Union Steel 
Corporation, and from the technical side of the matter he could fully confirm 
everything which the lecturer and Mr. Delfos had said. The countiy had resources 
w^hich were eminently suitable for the manufacture of best qualities of iron and 
steel. There was an abundance of good iron ore and good coking coal in the country, 
and there was no reason at all why the industry should not develop and be the 
basis of the establishment of other important industries. The only precaution 
which had to be taken was to see that at the start a too large industry was not 
established which would choke itself with over-production, but that point could 
be safely left to the lecturer, to Mr, Delfos and to others interested. 


Mr, E. J. Fox said he had attended the meeting as a slight compliment to Mi. 
Delfos, to whom the greatest thanks were due for the extraordinary perseverance 
he had brought to bear on the subject, extending over so many years. It was 
unquestionably the bounden duty of South Africa, with the immense mineral 
resources which she had available, to develop those resources. South Africa had 
labour and minerals, and could anyone blame her if she employed her labour in 
the development of her own minerals ? 

Dr. J, a. L. Henderson said that the subject was one which had occupied a 
good deal of his time some thirty years ago on behalf of the late Mr. J. C. A. 
Henderson, who was an enthusiastic believer in the possibility of establishing 
an iron and steel industry in South Africa. Much money was spent on the investiga- 
tion of various iron ore deposits, limestones and dolomites ; the coking qualities 
of the coals, water supplies, and the markets for iron and steel products ; but, 
unfortunately, for the reasons adduced by Mr. Harbord, the consensus of expert 
opinion which had been obtained in England and elsewhere, justly negatived the 
possibility of success in those days. It was, therefore, with great interest that he 
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had heard that afternoon not only of the recent rapid expansion of South Africa’s 
industries, and of its power of consumption of iron and steel products, but of tlie 
figures which had been given with regard to the effective einploynient of the 
dolomites as fluxes, which had seemed to offer an insuperable obstacle thirty 
years ago, and also the profitable utilistition of the abundant titaniferous iron ores 
which had also been considered to be unsuitable for th(‘ purpose in past days. 

Tli<‘ child criticism, which many made in regard to a project of the nature under 
discussion, was as to whether the form of direct Government association with 
an industry was the best one under the circumstances. Many favoured a bounty 
rather than such an association. He had been interesti^d in noting the struggling 
position of the iron and steel industry in Nova Scotia, Canada, where there was 
access to abundant supplies of excellent iron ore, witli plentiful and suitable 
limestone and good coking coal in the immediate neigliliourhood ; and one wondered 
how the South African industry would eventually work itself out. 

In view of the great advantages which would accrue to South Africa from its 
success, the progress would be followed with keen and sympatludii' interest. 

Lieut. -C oLONKL Alan Dore, D.S.O. (Director, Mes.srs. Baldwins, Idd.), said 
he had recently returned from South Africa, wlicre lie had lieard j)tT)})le talking 
about the project described in th(‘ papmc A good many were in favour of it, and 
a good many were against it. One of the things 1 k‘ had heard said was that if the 
country produced 150,000 tons of steel out of the 300,000 tons imported, it would 
liave to make everytliing practically from twist drills to Iricvcles. and it was argued 
that that would not be chejip productii^n, as only a lew t<.>ns of one article and a 
few tons of another would bt' made, and conseijuenth' the* cost of production would 
be very high. Another criticism whicli had beim passed wa.s that there was no 
wat(‘r in iVetoria. I'he most serious objection he liad h(‘ar(l was tliat the project 
WTuild be a State monopoly. 


1'ke Lf:c I uki*:k, in reply, dealing witli the point of manufacturing 150,000 tons 
of steel when the importation was only 300,000 tons, said that w’hat the projiosed 
works were going to make was not 50 per cent, of d(‘etrical machinery, needles, 
drills, and so on, but 50 per cent, of the ])resent imjiortation of 300,000 tons of 
rails, sleepers, building sections, galvanised sheets, ware, reinforcement rod and so on. 
They were only going to make 150,000 tons of those things. Thv w'hole (juestion 
of markets, production and economic output had been thorouglily gone into. 
They would not ha^a‘ to look for a market. It was tliere. The country did not 
stand still. By the time tlie w'orks wmuld have reached the producing stage, say, 
three years hence, tlie present figure of importation would probably liaxe gone 
up by 40 per cent., which would make it still more easy for tlie works to dispose 
of its jiroposed production of 50 per cent, of the pre.sent importation. 

With regard to water in Pretoria, that had been a dilhcult problem. It was 
not so much a question of no water as of too miicli water. But the water was to 
be supplied by the Pretoria Town Council, w^ho had got out several schemes, and 
their only difficulty w^as to decide wdiich one to adopt. He anticipated no difficulty 
in getting all the w^ater required for an iron and steel industry. Witli regard to 
the question of State monopoly, he had dealt with that in the paper. He appreciated 
very much indeed the remarks which liad been made about co-operation. It was 
really one of the most important, if not the most important, question which faced 
them that they should not try to cut each other’s throats and that they should 
not try to make more than they could absorb. It w^as necessary to feel the w^ay. 
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and that was exactly what they pi’oposed to do. South Africa i wanted 
(ireat Britain to understand wliat sh(^ ftrmly believed, that tlie development 
of an iron and steel industry in South Africa was going to redound to the 
benefit of the industries in England. There w-as no doubt about it. Affluence 
would come to the people of South Africa, and they w'ould consequently buy more 
goods. Although South Africa manufactured now more than they did ten >years 
ago she still imported more; she wais one of Great Britain’s best customers. It was 
his earnest desire to co-operate wdth this country, and he did appreciate ver>’ much 
the fact which had Ixicn expressed that afternoon that this country, too, desired 
to co-operate with South Africa. 

Major Sir HtrMPHREY Leggett, R.IC., D.S.O., in proposing a very hearty vote 
oi thanks to Sir William Larke for 2)residing, and to the lecturer for his extremely 
interesting lecture, said if there was one impression more than another which had 
been left on the mind of a la\Tnaii like himself as a result of the meeting it w'as that 
tlie lecturer had put the position with such extreme frankness that it was bound 
to remove any misconcejdions which had been ])revalent in this country, and w*as 
ail indication of the way in which the South African OovauTiment and those respon- 
sible intended to carry out this great project. Tliey were carrying it out in the 
light of day. 'rhvre was nothing so dangerous as the growth of a spirit of distrust 
and the feeling that t here was some political motive behind a matter wliich should 
lie purely industrial. Nothing could be more typical of the spirit in wdiich tlie 
whol(‘ matter was being approached on both sides of tlie water than that there 
should be on the same platform at the same time two men like the lecturer and 
Sir William J.arke offering co-operation to each other in the most obviously sincere 
manner, and desiring to work not only for the gootl of their respective countries 
and of tlu' Biilish Empire, but for one of tlu^ greatest industric'S ol the world. 

'i'hc vot(' of thanks was carried unanimously, and tlie meeting terminated. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


TursDAV, Ai'Rii, 2 . .'fTansport, Jnstilutt- of, .at flu- 
Universitv, Uiistol. 5.40 Anrmal Gci»<‘ral 

MtHTiiiiK'. 

VVednesdav, Ai'RIL 3., Analysts, Society of iTiblir, at 
Burlington House, Pif'cadilly, \V. H p.m. (j) Messrs. 
I.. H. Lampitt, H. B, Hughes and If. S. Kooke, 
“ Furfural and Diastase in Healed Honey.” (2) 
Mr. J . W. Haigh Johnson, ” Further Notes on Methods 
of Sewage and Water Analysis ; Anti-Oxidation, and 
Stabilisation of Pollution.” {3) Messrs. P>. J. F. 
Dorrington, an<l A. M. Ward, ” Potassium Cyanate 
as a Reagent for the Detfiction of Cobalt.” 

Thi'RSDav, April 4. .Aeronautical .Society, at the Royal 
Society of Arts, -Adelphi, W.C. b.30 p.m. Major (E 


II. S(u>tt, ” -Airship Mooring and Handliii;.’.” 

J.innean Societ>-, l-lurlington Iloii.se, W. 5 p.ra. 

.Vpmi 5 . . Fdectrieal Engineers, Institution of, 
Savoy I’lace, W.C , 7 }).in. Meeting ot Meter and 

Instrument Seelion, Mr. 1 C W. Hill, ” Some 
I edmieal Considerations Conrerning Power Factor in 
iidation to Tariff.^.” 

Junior institution of Engineers, 30, Victoria Street, SAV. 
7.30 p.m. ” Production ol Graham- Paige Cars.” 
( Technical Film). 

jVle( hanical Engineers, Institution of, at the Chamber of 
C ommerce, Birmingham. 7- 30 p.m, t\ inp:-(.omradr. 
T. R, C?a^'e-Browne-( ave, '* .Aircraft Engineering in 
its relation to Mechanical Fhigineering.” 

'Transport, Institute of, at tlie Midland Hotel, 
Manchester. 6.30 p.m. Mr. D. R. l.amb, ” Sidelights 
on the Transport I'l 'blem.” 

At Leeds. 7 p.m. .\nnual (»eiieral Meetir.g. 
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NEXT WEEK. 

Wednesday, April loth, at 8 ]>.m. (Ordinary Meeting.) G. H. NawSh, 
M.I E E , European Chief Enigineer, International Standard Electric 
Corporation, '' S )ine M )dern Aspects of Electrical C<)innninication. '* Sir 
Richard A S Pagkt, Bt , will jTcside. 

Friday, April 12th, at 4.30 p.m. (Indian Section.) A. T. Cooper, 
M lnst.C.E., M.Cons.E 2 ., “ Recent Electrical Developments in India. ’ Sir 
ST\^L^:^ Reed, K.B.E., LED., will jireside. 

tea will be served in the' library before tlie meeting Iroin 4 o'clock. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Friday, February Sth, i()2o. 

Vice-Admiral Sir Herbert W. Richmond, K.C.B., Commandant, Imperial 
Defence College, and late Commander-in-Chief. East Indies Squadron, in the 

Chair. 

I'UE Chairman, jn introducing the lecturer, said that Sir EA.lv\ard Headlam 
spent a large part of his life in. the Indian Marine, and (Uiring the last six years 
had been Director of that Service. He would not raise any Iduslies on Sir Edward’s 
cheeks by referring to his services during the War. lieyond saying that the)’ had 
l>een very distinguished, and that the work he had done both during and since 
the War had been of great value and importance to India and the lunpire. He* 
desired to take, the opportunity of acknowledging the great debt whicli he hiniseli. 

< luring the time he had been Commander-in -Chief in Ihe East Indies, enved to 


5x9 
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Sir Edward Headlani tor the manner in which he had assisted him in everything 
which had had to be done. Nothing could have been more admirable, and nothing 
could promise better, than the co-operation of the various services of the Empire 
at that time. Sir Edward Headlam had placed the Marine at the service of the 
Squadron on every possible occasion on which he had been asked to do so. It 
liad been a most pleasant duty to work with him, and the pleasure which he had 
had in working with liim in those days he was sure those present would have now 
in listening to what Sir Edward had to say. 

The following Paper was tficii read 

THE HISTORY OF THE ROYAL INDIAN MARINE. 

By Captain Sir E. J. Hkadlam, C.S.L, C.M.G., D.S.O., R.LM., 

Late Director, Royal Indian Marine. 

At the commenceineiit of this |)aper I should like to make it clear exactly 
Vvhat has been meant by th(' Indian Marine Service in the past. In England 
to the vast majority of peo})le India is still but little known, and it is only 
natural that people should know still less about the smallest of all the Indian 
CTOvernment Services ; in fact, it is no exaggeration to say that even in India 
itself a great many peoj)le do not know what were, and what now are, the 
functions of the Royal Indian Marine. There is also among those who do 
know something of the history of India a tendency to consider that the days 
when the Service was called the Indian Navy was its chief period of activity. 
It certainly was a glorious period of its history, as it included participation 
in wars in Burma, China, New Zealand, the Sepoy revolt in India and the 
Persian War. But tlic actual period during which the Service was called 
the Indian Navy was onh' 33 years. 

By Indian Marine, for the purpose of this paf)er, I include the history of 
the Sea Service under w^hatever British form of Government obtained in India 
from the year 1612 until the present day, under the various titles it has been 
called at different periods. 

The Sea Services under the Government of India have been known by varying 
titles since their first conception in 1617. Thus from 1612 to 1686 the Service 
was known as the Honourable Fiast India Company’s Marine, from 1686 to 
1830 a.s the Bombay Marine, from 1830 to 1863 as the Indian Navy, and from 
1863 to 1877 again as the Bombay Marine. In 1877 ritle was altered to 
that of Her Majesty’s Indian Marine, and this title lasted until 1892, when the 
present designation of Royal Indian Marine was finally adopted. The full 
title of the Service is His Majesty’s Royal Indian Marine Service, but as this 
is rather ponderous for ordinary* use it is called generally the Royal Indian 
Marine. 

The opposition and annoyance caused to the East India Company by the 
Dutch, the Portuguese, and the pirates of the western coast, were the primary 
cauvse of the establishment of Naval 'Forces in India, of which the earliest 
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representative may be said to have been Captain Thomas Best, with his two 
ships, Dragon and Hoseander. These two vessels, together with others which 
arrived subsequently, reached Surat in 1612, and were engaged for three years 
in the almost continuous warfare which culminated in the grant by the 
Emperor Jahangir to the East India Company of a firman, authorising the 
English to trade within his dominions. The Marine forces, which at this date 
(1615) consisted of ten armed grabs, or gallivats, formed the original nucleus 
of the Bombay Marine, and up to the year 1668 were engaged in a practically 
unintermittent and, on the whole, successful struggle with the Company’s 
foes both along the Indian coast and in the Persian Gulf. In 1659, the year 
following the cession of Bombay by the Crown to the Company and the 
appointment to the Deputy-Governorship of Captain Young of the Marine, 
a further development took place in the construction at Bombay of small 
armed craft for the defence of merchant-vessels trading with the ports of the 
Persian Gulf and the Arabian Sea. Among other x essels, two small brigantines 
are recorded as having been built by Mr. Warwick Pett, who was a descendant 
of Sir Phineas Pett, the famous shipwright of Elizabeth’s reign, and who had 
been despatched to Bombay for this purpose with a full supply of marine 
stores and equipment for ship-building. 

The construction of these ships at Bombay, about 1670, may be regarded 
as the earliest step towards the withdrawal of the Marine from Surat to the 
island of Bombay, which lent the name by which it was distinguished up to 
1829, which to the present day serves as its headquarters. The Marine 
played a regrettably conspicuous part in Captain Richard Kegwin’s infamous 
mutiny at Bombay in 1683 ; for the officers and crews of the Revenge and the 
Hunter, both being vessels of the Bombay Marine, threw in their lot with the 
rebels. Captain Alderton, of the Hunter, being one of the four ringleaders to 
whom a pardon was not granted under the Royal Commission of August 24, 
1684. As a set-off, however, against these disloyal acts, it is to the credit of 
the Service that the final surrender of the island was obtained by Sir Thomas 
Grantham, an officer of the Company's Marine Forces. 

Under the Royal Commission which dealt with this mutiny Sir John Child, 
the President of Surat, was appointed Captain General and Admiral of the 
Company’s land and sea forces, with Sir Thomas Grantham as Vice-Admiral, 
and the senior Captain of the Company’s ships as Rear-Admiral, the three 
thus becoming the earliest official heads of the Indian Marine Service. In 
the following year (1684) Sir John Wyborne was appointed Vice-Admiral and 
Deputy Governor of Bombay ; and in 1686 the seat of the Company's Govern- 
ment was transferred from Surat to Bombay, the marine stores being located 
in the Castle, and the Company’s ships being anchored in Bombay harbour. 

The Marine suffered to some extent from the spirit of insubordination and 
dissatisfaction which characterised the closing years of the seventeenth century. 
In addition to the notorious wave of sickness which afflicted all classes at this 
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period, considerable reductions were made in the strength of the marine 
establishment, particularly during the administration of Sir John Child ; 
and these two circumstances, in combination with other minor causes of 
dissatisfaction, gave rise to frequent desertion. 

Matters, however, im|)roved after the transfer of the seat of Government 
to Bomba}^ ; the marine forces became officially known as the Bombay Marine ; 
an officer was regularly appointed Admiral every year ; and the supply of 
men to both higher and lower ranks was maintained by drafts from Europe. 
These arrangements were indeed rendered absolutely essential by the need 
for protecting the island against the attacks of pirates, and by the fact that 
the Company had still to make headway against the superior maritime forces 
of the PTencli, Dutch and Portuguese. Desertion too was still an evil to b(‘ 
reckoned with for several years to come, and culminated in 1724 in an order 
to hold the pay of all seamen two months in arrears, in the hope that this 
would act as a deterrent. 

The first notable action fought by the Marine after its re-constitution was 
the siege of Gheria, the stronghold of Angria, in 1717. In the previous year 
the total strength of the sea forces consisted of one ship of 32 guns, 4 grabs 
mounting from 20 to 28 guns, and 20 grabs and gallivats carrying from 5 to 
12 guns apiece, but in spite of this by no means inconsiderable armament, 
Angria’s strong! j old proved impregnable arid Commodore Berlew bad perforce 
to raise the siege. On the 5th November, 1718, the Marine laid siege to Kenery 
the force being under the command of Manual de Castro, whom the iTesident. 
much to the annoyance of the English Captains of the gallivats, liad appointed 
Admiral of the Fleet. It was no doubt partly on tliis account that the President 
had to engage \T)lunteers for theattack, promising that tlie widows and children 
of any who lost their liva^s should receive respectively £30 and £10 apiece. 
The attack failed in spite of the bravery of Major Stanton and others, and 
it was in consequence of this ill-success that the President decided to add 
to the fleet “ a floating-castle or a machine that should be almost cannon-proof/' 

This vessel,’' writes Downing, ‘‘was pretty flat, flowed with little or no bilge 
and but six-foot hold. The thickness of her sides was made by the nicest 
composition camion-proof. She was to go with one mast and a top sail which 
was rigged in a very commodious manner, and mounted 12 guns carrying 
48 pounders.” This machine proved of very little service and was shortly 
afterwards destroyed as worthless. Four years later (1722) the Bombay 
Marine made a joint expedition with the Portuguese against Alibag, the latter 
providing the land force, the naval force consisting of three ships under 
Commodore Mathews. 

A contemporary writer, alluding to the ill-success of the expedition, remarks 
that ” the Viceroy of Goa with much pretended zeal came in person, designing 
to head such forces as he had raised, and the General of the North also came 
down to Bombay, and was most magnificently entertained by the President.” 
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But m the 4 ay of the attack '' the Viceroy of Goa went on board his ^p, pre- 
tending that he was very ill. The Commodore sent his own doctor to offer his 
services and supply him with such medicines as should be convenient for him, if 
he was really ill. But the doctor returned and reported to the Commodore that 
he did not perceive anything to be the matter with him. ' The timidity, if not 
treachery, of the Portuguese Viceroy communicated itself to his troops and 
turned a well-timed attack into complete defeat, and the only satisfactory 
feature of the engagement was the behaviour of the Marine forces, which lost 
many officers and men. 

During the early portion of the eighteenth century the position of Bombay, 
menaced as she was by the Portuguese, Sidis and Marathas, was so insecure 
that the Bombay Council spared no pains to enhance the value of the Marine 
])oth by improving the morale and numerical strength of the men and by 
increasing the fleet. Thus in 1731 the Court of Directors approved of a scheme 
of pensions for the widows of officers and seamen who had performed dis- 
tinguished service ; they indented largely upon their trading vessels for the 
manning of the warships ; they purchased new vessels, notably the Rose 
galley in 1733, for Rs. 14,000 ; and in 1733 they brought down from Surat 
Lavji Nasarwanji Wadia, the Parsi ship-builder, who selected the present 
site for the Go\Tmment dockyard. The Marine charges at that date amounted 
to Rs. 1,81,000 a year, and the fleet comprised, in addition to several gallivats 
and boats, seven large warships, namely the Victoria (frigate), the Neptune 
(grab), the Prince of Wales, the King George, the Princess Caroline and the 
Rose (all galleys), and the Salamandar (bomb ketch) Between 1739 and 1741 
continual additions were made to the fleet under the auspices of Lavji 
Nasarwanji, as, for example, two 90-foot grabs, carrying 20 guns, and a 90-foot 
“ sea-going ship ’ carrying ii guns in a line, so that by the end of 1741 the 
( ominodore was able, after inspection of the fleet, to report that the vessels 
were entirely clear and in a proper posture for defence,” and that the total 
strength of the fleet was : — One ship of 44 guns, 4 ships of 28 guns, 4 ships of 
18 guns, 6 bomb ketches, and 20 large gallivats, manned altogether b}^ 100 
officers and from 1,700 to 2,000 seamen. Among the salient events of this 
period with which the Marine was directly connected may be mentioned the 
defeat of Sambhaji’s fleet at the mouth of the Rajapur river by Commodore 
Bagwell and four cruisers on the 22nd December, 1738 ; the conclusion, by 
< aptain Inchbird of the Marine, of a treaty with the Maratha General Chimnaji 
Appa on the 12th July, 1739 ; and the complete loss with all hands of three 
fine grabs, commanded by Captains Rigby, Sandiland and Nunn, in the terrible 
storm of the 9th November, 1739. 

Discipline in these days was no eas)’' matter. The ships were chiefly manned 
by British sailors, many of whom had been released from jails on their 
promising to serve, and a considerable number were deserters from British 
iind other European vessels. 
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The year 1742 being void of alarums and excursions/’ the Bombay Council 
decided somewhat prematurely to reduce their Marine establishment. They 
abolished the post of Admiral and contented themselves with a Superintendent, 
eight Commanders, one of whom was styled Commodore, three First and four 
Second-Lieutenants, four third officers and six masters of gallivats, together 
with a certain number of midshipmen. The immediate outcome of this action 
was that the mercantile fleet, now larger than ever, suffered serious losses at 
the hands of the pirates ; while in 1744 after the declaration of war between 
England and France, when two French privateers were hovering off Bombay 
to intercept the East Indiamen, the only protective measures they could adopt 
were the equipment of three ships of inferior strength and the despatch of 
six fishing-boats to give the alarm to any English vessel approaching Indian 
shores. 

Two notable events mark the close of the first half of the eighteenth century, 
namely, the mutiny on board the Bombay, in 1748, and the completion of the 
first dry dock (now the upper Bombay Dock), in 1750. The former event 
occurred while the Bombay, commanded by Captain Rough, lay at anchor 
off Rajapur. The mutineers attacked their officers while at supper, overcame 
them and placed them under an armed guard ; but being wholly ignorant 
of navigation, and having nearly wrecked the vessel on a lee-shore, they were 
persuaded to return to duty on condition of receiving a free pardon, Rs. 200 
in cash, and a free passage to England. These terms were earned out in all 
cases except those of Surgeon William Wtlls and four seamen. The former, 
convicted by a court-martial of exciting disaffection, was paraded through 
the fleet with a halter round his neck and hanged ; and the latter had to submit 
to a severe public Hogging. The dry dock previously mentioned was completed 
in 1750 and was the first dry dock in the East, and is still in regular use. 

At the commencement of 1756 a Royal Naval Squadron, under Vice-Admiral 
Watson, visited Bombay for the first time since the island had become the 
property of the Company. Taking advantage of this circumstance, a combined 
military and naval expedition was despatched from Bombay against Vijayadrug, 
the stronghold of the pirate Tulaji Angria. The military forces consisted of 
800 European soldiers, 300 Topasses, and 300 Sepoys under Colonel (afterwards 
Lord) Clive ; while the naval forces comprised //.M.S. Kent (the flagship, 
75 guns), H.M.S. Cumberland (flagship of Rear-Admiral Pocock, 66 guns), 
H.M.S Tiger (60 guns), H.M.S. Salisbury (50 guns), H.M.S. Bridgewater 
(20 guns), and H.M.S. Kingfisher (16 guns), and the Bombay Marine ships 
Protector (Commodore James, 44 guns). Revenge (28 guns), Bombay (28 guns), 
Guardian (28 guns), Simllow (16 guns), together with the bomb vessels Drake ^ 
Viper, Triumph, Warora and Despatch. On the latter were embarked a 
company of artillery under Captain Torey and the fleet was further augmented 
by grabs and 40 gallivats belonging to the Marathas. Suspicions, however,, 
being entertained that the Marathas were acting in concert with Angria,. 
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operations A^rere precipitated so as to exclude them from all share in the 
enter|>rise. The Admiral having attacked and burned the pirates' fleet, Chve 
interposed his forces on the land side between the fort and the Maratha general 
who had hastened to co-operate. On February the 13th, 1756, the fort fell, 
and a large quantity of cannon, ammunition and specie fell into the hands of 
the victors. The total disappearance of Angria from the arena of external 
politics led to a proposal again to reduce the Marine, but this the Bombay 
Council declined to do, owing to the fact that war had liroken out between 
France and England. Hence it came about that Cominodore James W£is 
enabled, lirstly, to seize the French ship Indienne and carry her as a prize into 
Bombay, and, secondly, to start on a voyage round the coast of India in the 
middle of the south-west monsoon, with the object of proving that communica- 
tion between the eastern and western coasts of India was possible at all seasons 
of the year. This feat of navigation, which largely revolutionised the existing 
ideas of the value of the Marine, was of double service to the English, for 
Commodore James not only brought to Bengal the first tidings of the outbreak 
of hostilities with the FYench, but also lent 500 men from his ships to F'ort 
William, by which timely accession to their strength Admiral Watson and 
Colonel Clive were enabled in March, 1757, to capture Chandernagorc, and 
thus deal a severe blow to French power and commerce in the Itast. 

Commodore James retired shortly after this and was presented with a sword 
of Honour by the Directors and a seat on the Board, of which he afterwards 
became Deputy Chairman and also entered Parliament. In 1778 he was 
created a Baronet and subsequently became Governor of Chelsea Hospital 
and an Elder brother and Deputy Chairman of 'Innity House. 

During the critical yc^ars of warfare between France and England the ships 
of the Bombay Marine were constantly engaged in co-operating with the Royal 
Navy, fighting actions off the Indian coasts, and in successfully acting as the 
police of the Indian seas” against the many bands of pirates which still infested 
the Persian Gulf and western coast. Their excellent services had the effect 
of directing the Company’s attention more clo.sely to their circumstances and 
welfare ; and the stringent orders from the Court of Directors anent the 
religious and moral character of both officers and men, and the prohibition 
in 1751 of gambling and swearing, were followed in 1790 by permission to wear 
a regular uniform, and in 1766 by the issue of a complete set of orders regarding 
discipline for the use of Commanders, which constituted the first body of 
official regulations ever published for the Marine service. Later, in 1771, 
the pay of seamen, who had been in the habit of demanding exorbitant wages, 
was formally regulated, and the total force, which had somewliat outgrown 
the needs of the period, was reduced and re-organised. The year 1772 witnessed 
the first surveying expedition undertaken by the Bombay Marine. It consisted 
of the schooner Fox (6 guns), the Dolphin ketch, and one patamar under the 
command of Lieutenant Robinson, aided by Lieutenant Porter and Midshipmen 
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Blair and Miscal, who engaged to explore the coast of Mekran, Sind, 
Kathiawar, and a portion of Arabia and Persia. They may be said to have 
laid the foundations of the present Marine Survey of India, which throughout 
the various vicissitudes of the Indian Naval Service has ever continued to 
carry out the arduous task ot scientifically delineating the coasts of India, 
Burma, and the Persian Guif. Two years later (1774) a squadron of the 
Bombay marine under Commodore Watson co-operated with Brigadier-General 
Robert Gordon in the attack and capture of Thana from the Marathas, and 
in 1755 occurred an heroic struggle between the Ranger, commanded by 
Lieutenant I Yuen, and an overwhelming Maratha fleet under the command 
of the Peshwa’s Admiral Anandrao Dhulap, in which nearly every officer and 
seaman on board the Ranger was either dangerously wounded or killed. 

In 1780 the ships of the Bombay Marine formed part of the squadron under 
Sir Edward Hughes which co-operated in the suppression of Hyder Ali ; and 
in December two years later (1782) a squadron under Commodore Armitage, 
who hew his broad pennant in the Bombay, acted in concert with General 
Mathews on the Malabar coast and helped to capture Rajamandrug, Meju, 
Kundapur, Annanpur and Mangalore. In brief, there was hardly a naval 
engagement in the East during the latter half of the 1 8th century in which the 
Bombay Marine did not play a part ; and it rendered excellent service at 
tht^ capture of Pondicherry, Trincomalee, Jafnapatam and Colombo. Among 
minor engagements may be mentioned that between the Vigilant (6 guns) 
commanded by Lieutenant Hayes and four vessels belonging to the wSanganin 
pirates in 1797. The Vigilant had been despatched on a political mission 
to the Hakim of Soumiaiia, and while crossing the Gulf of Cutch was attacked 
by the four pirate ships, each of whom was more than double her size. After 
three hours desjx^rate figliting, during which she had two of the enemy’s vessels 
lashed on each side, the Vigilant managed to drive them off with complete loss. 
During this period of almost continuous warfare, the casualties, such as that 
of the Revenge wffiich foundered with all hands in 1782, were largely counter- 
balanced by the zeal in shipbuilding of Maneckji Lavji, one of the famous 
family which for more than a century held the post of master ship-builders 
to the Marine. 

The year 1780, and those immediately following it, were particularly notable 
for activity in ship-building, among the finest vessels launched from the 
Government dockyard being the Malabar (74 guns), and the Ganges (92 guns), 
which afrerwards served as the Flagship of Sir Edward Codrington at the 
battle of Navarino. 

It had been found that the teak forests of Malabar produced timber which 
was not onty more durable than oak, but also contained properties which 
rendered it less susceptible to the teredo worm so prevalent in Eastern waters. 
Moreover oak was becoming scarce in England, and the cost of laliom' in India 
was so low that a battleship could be built in India for £20,000 less than in 
England. 
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The first sea-going ship built by the Wadia family in the Indian Marine 
Dockyard in Bombay was launched in 1735. The last was the surveying ship 
Investigator, built in 1881, which was in commission for nearly thirty years. 
Many famous ships were built for the navy as well as the two previously 
mentioned, among them the Euphrates, India, Hindostan, and Asia. 

In August, 1798, the Court of Directors revised the Marine Regulations, 
conferred relative rank as well as a r(‘tiring pension upon the officers, and 
formally prohibited the privilege of private trading which had up to that date 
been permitted to all members of the Marine service. Furtlier, the duties 
of the service were distinctly defined to be \ -{a) The protection of trade ; {h) 
the suppression of piracy and the performance of the geiieral duties of war 
vessels ; (c) the convoy of transports, and, if necessary, the conveyance of 
troops ; {d) the prosecution of Marine Surveys in the East. A civilian 

Superintendent, Mr. Philip Dundas, was appointed liead of the Marine Board, 
and the two scaiior officers in the service were respectively appointed Master- 
Attendant and Commodore at Bombay. The remainder of tl)e personnel 
comprised 13 Captains, 33 First-Lieutenants and 21 Second-Lieutenants, and 
37 Volunteers. Later, on tlie 31st May, 1814. a table of procedure in India 
was fixed by the warrant of tlie Prince Regent, wlicreby the Superintendent 
of Marine took rank after Generals and Flag-Officers, Commodores after 
('ommodores of the Royal Navy, and Senior (li]fiains after Captains of the 
Royal Navy of mort' tlian three years’ service. F'resli regulations as to uniform 
were published in i82(), and in 1824 the rank of Commander was temporarily 
abolished and an increased numlKT of ('aptains' appointments were created. 
Finally, on the 3()th June, 1827, ^ Warrant conferr(‘d upon the officers 

of tlie Indian Marine equal rank, according to thdr degre(‘, with oificers of 
the Royal Navy within the limit of the East India ('ompany’s Cliarter, a 
warrant from the Admiralty ])ermitted the vessels of the Bombay Marine to 
ily the Union Jack and IVnnant, and it was decided that an otficer of the 
Royal Navy should henceforth be vSiqierintendent or head of the Marine 
Service. Ilie year 1830, tlie last of the period under discussion, witnessed 
the inauguration of a family pension fund under the auspices of the Bombay 
Government, and the alteration of the title of the service to tliat of Indian 
Navy, the number of officers at this date being 12 Captains, q Commanders, 51 
Lieutenants and 69 Midshipmen. 

Captain Sir Charles Malcolm, C.B., was the first officer of the Royal Na\’y 
to be head of the Marine. He was also the founder of the Bomliay Geographical 
Society, now no longer in existence, and the first important act of liis adminis- 
tration was the commencement of the Red Sea survey. 

Meanwhile the service had successfully maintained its reputation for efficiency 
and courage. Several vessels of the Bombay Marine participated in the 
Campaign of 1801, under Sir Ralph Abercrombie, and in 1803 a 
squadron under Commodore John Hayes was despatched to protect the trade 
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of the Bay of Bengal from French aggression. It was during tWs yelt*That 
the Company’s fourteen-gun brig Fly, carrying despatches, was captuted in 
the Persian Gulf by the French frigate La Fortune, commanded by the famous 
Captain Surcouff. The commander of the Fly with great gallantry succeeded 
in running his ship into shoal-water and there sinking all his treasure and 
despatches in order to prevent their being seized by the enemy. 

In 1810 a squadron of five Bombay ships under Captain Deane helped the 
naval forces under Admiral Bertie to take Mauritius and capture the French 
ships in Port Louis. In 1811 another squadron under Commodore Hayes 
participated in the conquest of Java. For their services on this occasion the 
officers and men received the medal granted for the expedition and were 
warmly thanked by the Governor-General, Lord Minto. Again, in 1813, the 
Bombay Marine Wtis employed in the action against the Sultan of Sambar, 
losing many men from wounds and sickness ; and in 1815 a small squadron 
under Captain Blast was despatched to blockade the coast of Cutch and the 
strongliolds of the piratical tribes of Kathiawar. During the Maratha war 
war the attack on the fort of Suvarandrug, in December, 1817, and the reduction 
of the fort of Madangad, gave further opportunities to the Bombay Marine 
to displa}^ its fighting capabilities, w^hich were warmly acknowledged by the 
Governor-General in Council and by Colonel Kennedy, who commanded the 
assault on tlu' latter stronghold. In 1819 a squadron under Captain Hall 
performed yeoman service in the extermination of piracy in the Persian Gulf. 
The year 1820 was memoralfie in marine annals for the siege of Mocha, wliich 
fell after a spirited defence on the 27th December, chiefly owing to the gallant 
conduct of the Bombay Marine forces under Lieutenants Faithful, Robinson, 
Jones, Elwin, and Tanner ; and in the following year Captain Hardy {Teign- 
mouth), Commander Start [Prince of Wales), Lieutenant Dominicitti (Psyche), 
and Lieutenant Robinson (Vestal) fought the famous action which reduced 
the Ben-ibn-Ali Arabs to submission. On the close of the ist Burme.se w^ar, 
in 1826, the Bcanbay Marine shared with the Royal Navy the thanks of both 
Houses of Parliament for their “ skill, gallant, and meritorious exertions 
in the operations against Ava ; ^vhile in 1827 the Amherst was employed under 
Sir Gordon Breinner in blockading Berbera and the adjacent Somali coast as 
a reprisal for the plunder of an English brig by Somalis in 1825. 

Nor was the important work of Marine surveying neglected during these 
early years of the nineteenth centur^^ A Marine Survey Department was 
established in Bengal in 1809, Captain Wales of the Bombay Marine being 
appointed the first Surveyor-General, and much important work was carried 
out in the Bay of Bengal by the Assaye, the Panther, and the Antelope, In 
the year previous Captain Horsburg, Hydrographer to the Company, published 
the first edition of his East India Directory, which was largely based upon the 
surveys carried out by officers of the Bombay Marine. In 18 ri the Ternate 
and the Sylph under Captain Suree surveyed the East Coast of Africa as far 
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South lOS Zanzibar, and from 1821 onwards, under the auspices of ^ Captain 
Daniel Ross, a thorough survey of the Persian Gulf and other seas was performed 
by Lieutenants Wellstead, McCluer, and Haines. In the schemes for retrench- 
ment which Lord William Bentick formulated in 1828 the Marine Survey 
Department was almost abolished, but so important was its work acknowledged 
to be that in 1830 two brigs were again commissioned for survey duties. In 
the same year Commander John Nilson undertook an experimental voyage in 
the Hugh Lindsay, a steamer built in Bombay, with the object of proving that 
the Red Sea route must, with the advent of steam, become the high-road 
between Europe and India. The voyage to Suez took 29 days, and in spite 
of the difficulty of carrying sufficient coal in so small a vessel (41 1 tons) it 
was successful. 

Some idea of the hardships these early surveyors underwent may be realised 
when we consider that in the burning heat of the Red Sea, the East Coast of 
Africa and the Persian Gulf they were away from civilisation for two and 
three years at a time in small ships of two or three hundred tons, dependent 
on local and nearly always brackish water, and largely living on bad biscuits 
and salt pork and 1)eef in confined spaces, where it was impossible below decks 
for an average man to stand upright. 

The Bombay Marine and Indian Navy saw a considerable amount of service 
in the nineteentli century. On the i6th April, 1835, Captain Sawyer, of the 
Elphinstone, shattered the power of the Beni-yas Arabs of the Persian Gulf, 
who had fitted out a powerful fleet of three hundred bagalas with the avowed 
intention of attacking and overpowering the Company’s cruisers ; and in 
the same year several officers of the Indian Navy took part in the successful 
expedition which explored the Shat-el-Arab and Euphrates, and pav^ed the 
way for trade by ])eaceful negotiations with the Arabs. Three years later 
(1S38), when it was decided to occupy Afghanistan, the vessels of the Indian 
Navy were employed to convey troops to the mouth of tlie Indus and to act 
as a blockading squadron at that point; while in 1839 a squadron was despatched 
to aid in the occupation of Karachi, which, however, fell without a struggle. 
In the same year, during the operation which followed the ev^ac nation of the 
British Residency at Bushire, the Indian Navy ships Tigris and Euphrates 
were placed under the orders of Admiral Maitland, who, on relinquishing his 
command in the Persian Gulf, passed a high eulogy upon the conduct of both 
officers and men ; and a still more favourable commendation was passed both 
by the Court of Directors in 1840 and the Bombay Gov^ernment in 1839 
the conduct of Commander Haines, Lieutenant Daniel and Midshipman Nisbett 
at the bombardment and capture of Aden in the latter year. Nor must mention 
be omitted of Captain Moresby and Lieutenant Barker, both officers of the 
Indian Navy, who concluded the commercial treaty of 1840 with Sultan 
Muhammad of Seila, whereby the Mussah Islands in the Bay of Tajiura were 
ceded to the British. The same year is memorable for the outbreak of the 
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China war (1840-42), when the Indian Navy ships Auckland, Sem^is, Akhar, 
Memnon, Medusa and Ariadne co-operated with the Royal Navy ; while in 
1843 the Mootner, the Satellite and the Planet, under Commander Nott, 
participated in the expedition to Sind, the officers and crews of the three ships 
taking part in tlie battle of Miani and the capture of Hyderabad, and receiving 
the vSind Medal with clasp for their services. Shortly afterwards, on the outbreak 
of the insurrection of 1844-45 in the Southern Maratha Country, the Indian 
Navy carried to Vengurla the troops despatched to quell the revolt ; and in 
the military o))erations of 1845-46 in New Zealand the Eiphinsione under Com- 
mander Young played a prominent part in the capture of Ruapetapekar. 
Well deserved, too, was the commendation passed by the Court of Directors 
and the Govern 01-General upon Commander Powell and his men who 
constituted the Indus Flotilla during the operations prior and subsequent to 
the Siege of Multan in 1848-49 ; and the honours aw’arded to officers of the 
Indian Navy on th(‘ close of the Second Burma war (1852) were universally 
held to be but a just acknowledgment of the services of men who had shared 
in the capture of Martaban, Rangoon, Bassein, Prome and Pegu, and had borne 
no small part in the suf)])ression of dacoity on the Upper Irrawaddy. One of 
the salient features of the war w^as the excellent shooting of the Indian Navy 
Flotilla, which contrived, as stated by a contemporary writer, that the shell 
burst to a hair's breadth just whore th(‘}’ were intench^d to, and did the precise 
amount of mischief required. Tlie year 2852 also witnessed the suppression 
of pirates on the north-east coast of Borneo by the Semiramis and Pluto, while 
the Queen and the Eiphinsione were engaged four years later (1856) in helping 
the Turks to defend Hodeida. 

Meanwhile the condition of affiiirs in Persia was such as to oblige the Indian 
Naval authorities to strengthen their squadron and commission new warships. 
The fall of Herat brought matters to a head, and on the ist of November, 1855. 
the Governor-General issued a declaration of war against l^ersia. Tht’ naval 
portion of the forces engaged was drawn entirely from the Indian Navy, with 
Rear-Admiral Sir H. J. Leeke in command, and Comniodore Ethersay of the 
Indian Navy as second-in-command. Bushire was bombarded imd captured 
on the loth December, 1856, and a similar fate befell tlie strongly fortified 
town of Mohammerah on the 26th Marcli, 1857. The latter action drew from 
the Governor-General in Council a most eulogistic notification, of which the 
following is an extract : — “ That the officers, seamen, artillerymen, marines 
and others of the squadron did their duty with intrepidity and ardour is the 
smallest part of the praise wffiich is owing to them. The plan of the naval 
attack, which was to be carried out in shoal and narrow waters, and in a rapid 
currtmt, by steamers of heavy draught, some of them encumbered with vessels 
in tow, and the thoroughly succe.ssful execution of every part of it, without 
miscamiage or confusion of any kind in face of strong defensive, works at 
pointd^lank ranges have given pr(x>f of a cool judgment, a well-ordered discipline,, 
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and a skiMul management, of which Commodore Young and the officers and 
meh tinder his command may well be proud. '' Among minor services performed 
by the Indian Navy at this date may be mentioned the participation of the 
Auckland (Commander Draught) in the suppression of piracy in Borneo in 
1856-57, and in the military operations in South China, as well as the seizure 
of Perim Island in 1857 Lieutenant Templar, commanding the Mahi. 

The outbreak of the Indian Mutiny in 1857 offered the Indian Navy further 
opportunity for active service. A naval brigade from the Auckland, Punjab, 
Semiramis, /enobia and Coromandel served for nearly three years in the 
military operations in Bengal and Assam ; the Berenice and Victoria transported 
ttoops both to Karachi and the ports of the South Konkan in the teeth of tlie 
south-west monsoon ; a second naval brigade co-operated with the military 
forces in the Southern Maratlia country ; and Captain Jones of the Indian 
Navy earned the unqualified approval of both the Indian and British (Govern- 
ments for his energy and success in holding Persia and the Arab tribes of tlie 
(julf at bay during the greatest crisis that British ])restige in the East lias 
ever had to face. The tale of the war services of this })eriod clo.ses with the 
successful l.)ombardment of the Island of Bet, in the (julf of C'utch, in 1859, 
and the prosecution of the China war of iSoo, in the course of which the attack 
on the Taku forts was led by the C oromandeCnrxdox rlie ('ommandof Lieutenant 
Walker of the Indian Navy. 

I may mention that two V.('’s were won l)y the Indian Navy in the Mutiny. 

As regards tlie organisation of tlie Marine and Indian Navy from 1830 to 
1863, various facts deserve notice. In the first })lace, tlie appointment of 
Master Attendant was abolished about 1831, his place being taken b.\^ a 
Controller of the Dockyard ; and in 1838-39 a steam packet service fur the 
carriage of mails to Egypt was instituted as an integral branch of the Sirvice. 
In fact, from this date the Service commenced to exchange its sailing \ <.‘ssels 
for steamers ; the whole nature of the ser\fice was altered, and the establishment 
was reduced from 7 Cajitains, 12 Commanders and 43 Lieuttuiants to 4 Captains, 
8 Commanders and 40 Lieutenants. This reduction resulted in many of the 
ships being under-otficered, so that in 1841 the establishment had again to l>e 
increased to () Captains, 12 CominandiTS, 48 Lieutenants and 72 Midshipmen 
and mates. Nor was this increase final, for in 1847 orders were i.ssued fixing 
the complement of officers at 8 Captains, ib Commanders, b8 Lieutenants, 
no Midshipmen, together with 14 Pursers and 12 C'afitain’s clerks, 14 Masters 
and 21 vSecond Masters. 

At the same time the Superintendent was created a C'ommodore of the 
first class in the Indian Nav}^ while the Assistant Superintendent was always 
to be a Captain on the effective list. The post of Superintendent was, howev^er, 
finally abolished in the year following (1848), Commodore Sir Robert Oliver 
being created Commander-in-Chief of the Indian Navy ; and the broad pennant 
of the Indian Navy, which had up to that date been identical with that of 
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the Royal Navy, was exchanged for a red flag with a yeUow cross, tbe 
Company’s cognizance of a yellow lion and crown in the upper canton near^^t 
the mast. 

Despite the almost continuous war service on which the Bombay Mariiiie 
and the Bombay Na\'y were employed in the first sixty years of the nineteenth 
century the important work of hydrographic surveying was not neglected. 
In spite of difficulties and privations surveys were carried out on the E^t 
Coast of Africa, the Gulf of Aden, the Persian Gulf, the Maidive and Laccadive 
Islands and on the Coast of India and Burma. In 1861 the Indian Hydro- 
graphic Office was abolished and the Survey Department worked in dose 
co-operation with the Hydrographer of the Admiralty, by whom all charts 
were published, and this procedure continues to the present day. 

On the abolition of the title of Indian Navy officers were given the opportunity 
of retiring on pension or of accepting the new conditions ; the European 
ratings were gradually paid off and entire Indian crews substituted, these being 
recruited from the Mohammadan seafaring people of the Ratnagiri district 
south of Bombay, the descendants of the old Maratha pirates against w^hom 
the old Bombay Marine had so long struggled. These men have formed the 
crews of R.I.M. ships until this year, when recruiting has been opened all over 
India. The title of the vService noW' again became the Bombay Marine. 
Practically immediately that the Indian Navy was abolished it was generally 
conceded both at home and in India that the policy was a mistaken one. 
However, it was too late to alter it, and as is well known, Governments are 
not prone to acknowledge they have been in the wrong. A sclieme was discussed 
to maintain an armed squadron in the Persian Gulf, but except that certain of 
the sliips still carried their guns, nothing very much came of it. The ships 
continued to carry on naval duties in a reduced manner and in 1867 the Indian 
Troop Service was organised. 

This was follow’ed in 1877 by the entire reorganisation of the Marine Service, 
Captain (afterwards Admiral) Bythesea,V.C.,C.B.,C.I.E., having been appointed 
Consulting Naval Officer to the Government of India for this purpose in 1874. 
In accordance with the scheme propounded by Captain Bythesea, the Bombay 
Marine was amalgamated with the other Marine establishment in India under 
the title of Her Majesty’s Indian Marine, the service being divided into a 
western division wdth its headquarters at Bombay, and an eastern division 
with its headquarters at Calcutta ; and the duties of the amalgamated service 
were defined to be (a) the traiisport of troops and government stores on the 
Indian coasts or to any country to which it might be necessary to despatch 
troops ; (/;) the maintenance of station-ships in Burma, the Andaman Islands, 
Aden, and the Persian Gulf, for political, police, lighting and other purposes ; 
(c) the maintenance of gunboats on the Irrawaddi and Euphrates, and (d) 
the building, manning, repairing and general supervision of all local govemmenit 
vessels and launches and of vessels and launches used for military purpo^. 
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In 1882 rapid extension of the Marine Service led to the abolition of the 
appointments of Superintendents at Bombay and Calcutta, which had formed 
part of the reorganisation scheme of 1877, and to the creation in their place 
of a Director, who was always to be an officer of the Royal Navy, with his 
headquarters in Bombay, and of a Deputy Director, to be an officer of the 
Indian Marine stationed in Calcutta. In October, 1887, the present Indian 
Marine Act came into force, and in 1891 Her Majesty Queen Victoria issued 
an order in Council altering the title of the Service to that of Her Majesty's 
Royal Indian Marine Service, usually called the Royal Indian Marine, and 
providing that the officers of the Marine should rank with, but junior to, Royal 
Naval Officers of equal rank, and should wear the same uniform as officers of 
the Royal Nav}^ with the exception of the device on the ej)aulettes, sword-hilt, 
badges and buttons, and of the lace on the sleeves. Previously, in 1884, the 
Admiralty had issued a warrant sanctioning the use by ships of the Royal 
Indian Marine of a special ensign (a blue flag with the Star of India in the fly) 
and the Marine Jack (a Union Jack with narrow blue border). 

New regulations, designed to ameliorate the positioii of petty officers and 
seamen in regard to pension, were published in 1906, whereby the men were 
enrolled in the first instance for three years, with the option of electing for 
further service. 

Hydrographic Surveying continued to be an important branch of the service, 
and in 1884 a naturalist was appointed to the Investigator , and since then an 
enormous amount of scientific research has been carried out by a succession 
of naturalists. 

In 1871 the Indian Naval Defence Squadron was formed ; this consisted 
of the two turret .ships Abyssinia and Magdala, which were commanded and 
manned by the Marine, the guns being maimed by the Royal Artillery. 

In 1892 this squadron was increased by the addition of two torpedo gunboats 
and 7 torpedo boats and the Squadron was handed over to the Admiralty for 
the defence of India. The Squadron was commanded by a Captain of the 
Royal Navy as Senior Naval Officer, and was officered and manned partly 
from the navy and partly from the R.I.M. It was in this S(|uadron that 
the R.I.M. personnel received their war training, enhanced in the ca.ses of 
officers by courses at Portsmouth eiiid Greenwich while on furlough. The 
Naval Defence Squadron, which had become obsolete, was abolished in 1903. 

Notwithstanding that after the abolition of the title Indian Na\y " the 
Marine was officially considered to be a non-combatant service, it still took 
its part in the struggles of the Empire. 

Ships of the Bombay Marine and hired transports under the command of 
the Superintendent conveyed the expeditionary force from India on the outbreak 
of the Abyssinian war in 1868 ; while two of the service gunboats, the Clyde 
and the Hugh Rose, took part in the operations against Bahrein in 1870. The 
troops, guns and ammunition required for the prosecution of the Afghan 
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campaign of 1879 were likewise conveyed to Karachi by Indian Marine y^ss^ls, 
as also were the troops engaged in the Egyptian campaigns of 1882 and 1885. 
The year 1885 witnessed the fitting out of the R.I.M. turret-ship Abyssinia 
on a war-footing in consequence of the strained relations between the British 
and Russian Governments ; and in October of that year the troopships and 
river steamers of the Indian Marine were again busily employed in the third 
Burmese War. This was followed by the Chin-Lushai expedition of 1889 
and the Suakim expedition of 1896, in which the Indian Marine played an 
equally useful role ; while on the outbreak of the South African War in 1899 
the entire contingent from India was despatched by the Director of the Royal 
Indian Marine from Bombay with unequalled celerity, and a considerable 
number of the officers and seamen of the service were employed in transport 
and allied duties. The Service received the thanks of both Houses of Parliament 
for the celerity with which the troops from India were despatched to Natal. 

The Indian Marine again saw service in North China in the Boxer rebellion 
in 1900-01, and in Somaliland in 1902-04, and in the gun-running operations 
in the Persian Gulf in 1911-12. 

The outbreak of the Great War naturally found tlic R.I.M. unhtted to take 
a part as a naval service in the defence of the Empire, the officers being only 
partly trained for war, and the men, though loyal and well disciplined, untrained 
in combatant duties. 

The troopships Duffer in, Hardinge and Norihbroofc, built to carry guns 
in war time, were immediately armed, as were also the smaller ships Lawrence, 
Dalhousie and Minto, These were handed over to the Na\'y and placed under 
a Naval Commander with R.I.M. officers and crew, the crews being strengthened 
with naval ratings. 

All tliese ships were activ ely employed, the Northbrook being at one time the 
Plagshij) of the East India Squadron. The Hardinge took an active part in 
the battle of Toushoum, in the Suez Canal, where she suffered fairly heavily. 

Tlie Dalhousie hew^ the Broad Pennant of the Senior NavTil Officer in the 
Persian Gulf, and the ships wtjc chiefly employed in the Indian Ocean, Persian 
Gulf and Red Sea patrols. Of the remaining officers many were transferred 
to the Royal Nav y, serving in H.M. ships rn* as Naval Transport Officerrs and 
Officers of the Inland Water Transport, in which dej)artment many of them 
were transferred to the Army. The men were emi)loyed in R.I.M. ships or 
in the R.I.M. ships which had been transferred to the Nav^y and Nav al Transport 
staffs, and with tlie l.W.T. in Meso])otamia. 

It is interesting to note that though there were less than 200 officers in tlie 
R.I.M. there were at one time or another officers of the R.I.M. serving in the 
Grand Fleet, the North Sea, Atlantic, France, Mediterranean, Ivgypt, the Red 
Sea, Mesopotamia and East Africa. 

The retired officers volunteered for service to a man, and those who were 
not too old to serve served as Nav’al Tran.sport Officers and officers of the L W-T. 
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in FraLhce.^' ' In fact, the organiser and head of the I.W.T. in France until his 
death was Brig -General G. Holland, C.B., C.I.E., D.S.O., a retired Commander 
of the R.I.M, 

The officers of the R.I.M. gained 65 British and 6 foreign honours for service 
during the war, and many of the men received the India Distinguished Service 
and Meritorious Service Medals. 

After the War the Government of India asked Admiral of the Fleet Lord 
Jellicoe, who was visiting India, to draw up a scheme for the reorganisation 
of the Ser\dce. His valuable suggestions were unfortunately too ambitious 
for Indian finances and could not be accepted. 

Shortly afterwards the Esher Committee arrived in India to report on the 
Indian Army, and although the R.I.M. was not included in their terms of 
reference, the}^ strongly recommended that the R.I.M. should be reorganised 
as a combatant service. The Government of India in 1920 obtained from the 
Admiralty the services of Rear-Admiral Mawby as Director, R.I.M., to draw 
up a scheme of reorganisation within limited lines. His scheme, however, 
was not adopted, and Admiral Mawby resigned his appointment. 

The R.I.M. then fell upon hard times ; money was scarce, the report of 
the Inchcape Committee necessitated dreistic retrenchments, and the working 
of the Montagu-Ghelmsford reforms resulted in the Local Governments having 
to defray the cost of the work of R.I.M. ships on their various stations, on 
lighthouse duties, transport work, carrying of officials, etc. The Local 
Governments were naturally inclined to think that if they had to pay they 
w'ould like to have a say in the management, and that if the work could be 
done cheaper locally, they should arrange to carry out the duties themselves. 
Further, the Inchcape Committee recommended that the three large troopships 
should be scrapped and all tr(X)ping carried out under contract, which would 
have left the Marine with only the Survey Department and the Bombay 
Dockyard. 

Happily for the Service, however, the Government of India in 1925 appointed 
a Departmental Committee under the Chairmanship of General Lord Rawlinson, 
in his capacit^^ of Minister of Defence and Member of Council in charge of the 
Marine Portfolio, to submit a scheme for the reorgani.sation of the Service as 
a combatant force. 

This Committee recommended that the Service should be reorganised as 
a purely combatant Naval Service with the title of Royal Indian Navy, with 
a strength in the first instance of 4 armed sloops, 2 patrol vessels, 4 mine- 
sweeping trawlers, 2 surveying ships and a depot ship, the Service in the first 
instance to be commanded by a Rear-Admiral on the active list in the Royal 
Navy. 

The scheme was accepted by the Indian and Home Governments, and the 
necessary Act to pennit India to maintain a Navy was passed through both 
Houses of Parliament. 
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To effect the change in the title it was necessary to draw up a new Indian 
Naval Discipline Act, and this had to be passed in the Legislative Assembly 
and Council of State in India. The Bill was introduced in February, 1928,. 
when the Government were defeated by one vote, the defeat being caused, 
not by the fact that the people of India did not want an Indian Navy, but 
because in some cases members did not consider that the Legislature had been 
properly and fully consulted beforehand. Other members voted against the 
Bill on principle, as they considered that both Army and Navy should be 
directly controlled by the Legislature, while the extremists voted against it 
because they were prepared to vote against any Government Bill which might 
be introduced. 

The blow to the Service was a heavy one, as it was feared that the defeat 
might put an end to the reorganisation. The Government, however, decided 
that the reorganisation should continue on the original lines, except that the 
title could not be altered, and that the service would have to use the old 
Discipline Act, a perfectly correct ''Articles of War’' based on the Naval 
Discipline Acts. To this organisation I have never heard any Indian, 
politician or otherwise, advance any objection, and all of my Indian friends 
are pleased and proud of the change, which among other things includes the 
admission of Indians to commissioned rank in the proportion of one to three. 

In the present year, on the recommendation of the Admiralty, His Majesty 
the King has been pleased to approve of the change in unifonn of officers 
to that of the Royal Navy, with the exception of the buttons of the R.I.M., 
which bear the Star of India as a distinctive mark, and also of the flying in 
R.I.M. ships of the White Pennant and the White Ensign of the Royal Navy, 
the greatest honour which can be conferred upon any sea service. The White 
Ensign was hoisted for the first time on Armistice Day, November nth, 1928. 

The Indian Marine is now reorganised as one of the fighting forces of the 
Empire under the command of a Rear-Admiral on the active list of the Royal 
Navy. Its duties are purely naval and its personnel are trained for war, and 
I would like here to quote from the report of a captain in the Royal Navy 
on board whose ship the R.I.M. ratings attached to the Shanghai Defence 
Force were permitted to continue their training. He wrote : “ Their naturally 
smart and alert bearing was a distinct asset in field training and gun drill, 
and not the least benefit of the course was the example set by the R.I.M. 
ratings in keenness and zeal to all those who saw them at work. The relations 
between the instructors and the class were excellent from the first, and were 
soon supported by strong mutual respect. It is clear that the R.I.M. personnel 
represent most skilled fighting material.” 

It is probable that in the future the R.I.M. will be chiefly employed for the 
defence of the Indian seas, coasts and harbours, and I think that we may 
rest assured that the Service will worthily uphold the great traditions of its 
past history and maintain an honourable position among the Navies of this 
great Empire. 
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-Ml DISCUSSION. 

Major General Sir Percy Cox, G.C.M.G., G.C.I.E., K.S.C.I., remarked that 
he was delighted to be present at any gathering which brought together the members 
of the old Service which he knew so well. He had the very happiest memories 
of his association with the Indian Marine, and he could only think of them with 
the deepest obligation and affection. Altogether, including the War, he had been 
associated with the Service for thirty years. Most of those present knew the recent 
history of the Indian Marine and did not need him to tell it, but he would like to 
go back to the many inherited memories which he had from the gallant old officers 
of the Service whose names were still to be conjured with, and which were still 
to be seen on the Admiralty charts. The Indian Marine not only served on the sea, 
but also, in their association with the Political Service, had come to know so 
much about land politics that several of them had been drafted into the Political 
Service — for instance. Commander P^elix Jones, who had been for many years 
Resident at Baghdad, and Lieutenant Bruce, who had been Resident at Bushire. 
Personally, he could remember, as Resident of Bushire, having a store-room full 
of very old records of the Service from the times of the East India Company, and 
some of those records had afforded him very delightful reading. In the days of 
Lieutenant Bruce, His Majesty’s Minister at Teheran, who depended on Bushire 
for his mails and communications with India, had written to Lieutenant Bruce 
saying that he was expecting some guests, and that his cellar had run low and that 
he would be most grateful if Bruce could help him out. That was in the days when 
it took about a month’s travel from Bushire to Teheran. Lieutenant Bruce had 
written back most apologetically, saying that unfortunately the occasion found 
his own cellar also very low, and that the best he could do was to send 130 dozen 
of beer. Another old record which he could remember took the form of a long 
correspondence which had taken place in the time when the Hugh Lindsay had 
» been on duty in Bushire, and which had had to do with a feud between the officers 
of the Hugh Lindsay and the officers of the Residency for the favours of an Italian 
theatriccil company who had been at Bushire for a few days. Perhaps, also, some 
of those present would remember the story of Mr. and Mrs. Bagstock, which, 
unfortunately, would not bear repeating at that meeting! He had been most 
interested in the lecture, and it had been a very great pleasure to him to be present. 

Admiral Sir Drury St. A. Wake, K.C.I.E., C.B., said his experience of the 
Indian Marine had been mostly during the War when he had been in charge of the 
Persian Gulf from 1915 to 1918, when several ships of the Indian Marine had been 
attached to his Plag, the officers doing the .same duty in every way as his own officers. 
In that connection it had been rather hard lines on the officers of the Indian Marine, 
and he had written home and had told the Admiralty so. They had done the same 
work and had to stay out a considerably longer time than his own officers, but 
drew only half the pay. One rule which he had had to make out there for his own 
officers and men was that they" were sent home after two y^ears, as otherwise they 
died or had to be invalided out of the Service. The Admiralty had agreed with 
him in that, and had relieved his men every two years. But he had had Indian 
Marine officers under him who had been out there for fn e years, or even more. 
That was very bad for them in many ways, both morally and physically, and he 
was thankful to say that the Admiralty had altered that state of things. He hoped 
he had been the means, by the correspondence that he had had with the Admiralty, 
of improving the position of those officers very" considerably, who, while tliey 
had been under him, had served him very loyally and well, and whose knowledge 
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of the StatJion liacl been of the greatest possible help to him. He had' recjommenided 
several of them for gunnery ratings in the Grand Fleet, and he believed they had 
succeeded in getting them. They had learned gunnery under him to a great extent, 
and had taken the keenest interest in it. They were just as good as his own officers, 
and he had been extremely sorry to say goodbye to them. If any of those present 
desired to get a ver\^ good knowledge of the sort of work which the Royal Indian 
Marine had had to contend with in the Persian Gulf he would advise them to read 
Sir Arnold Wilson’s book on the subject, which gave a truly marvellous account 
of the Persian Gulf and the operations which had taken place there, not only in 
modern but in ancient times. Personally, he had the very greatest respect for 
the Royal Indian Marine. 


Lieut.-Col. Sir Arnold T. Wilson, K.C.I.E., C.M.G., C.S.I., D.S.O., said he 
knew he could say on behalf of the members of the junior ranks in the Royal Indian 
Marine that the)' more than reciprocated the kindly feelings which Admiral Sir 
Drury Wake had expressed. He had heard a great deal on the subject from Sir 
Drur)% and he was perfectly certain that if Admiral Wake’s despatches to the 
Admiralty had been as vivid as his conversations with his friends on that and 
allied subjects, they must certainly have carried conviction ! 

Perhaps he might be pardoned for saying that he regretted the absence from the 
lecture of any mention of the famous names of Constable and Stife^ — ^names he had 
been accustomed to see on every chart as a sort of proof that it was a good chart. 
Nor had the lecturer quite done justice, he thought, to the extraordinary variety 
of work which had been done in earlier years by different members of the Indian 
Marine. Captain Moresby had given his name to the present Capital of New' Guinea. 
Welstead had written a book on the archaeology of Southern Arabia which had 
not yet been replaced, and Assistant Surgeon Carter had written a monograph 
on the geology of Southern Arabia which had only been replaced by a more detailed 
study during the last twelve months. The lecturer had mentioned natural histor\' 
as being a subject wbich had been undertaken pretty thoroughly by the naturalists 
attached to the Service, some of whose monographs were very valuable indeed. 
He himself had compiled a bibliography of some sixty items concerning the Persian 
Gulf alone in the region of natural histoiy^ wbich w^ere owed primarily to the Royal 
Indian Marine Natural History Service. With regcird to the War in Mesopotamia, 
the Royal Indian Marine had been first in the field, and for nearly eighteen months 
had been responsible for the Marine transport and river transport under enormous 
difficulties. He need not enter into a post mortem of the difficulties met with in 
Mesopotamia in those days, but he would like to point out one thing of which the 
lecturer might possibly be unaware. The number of Indian Marine officers who 
w'cre on duty in Mesopotamia had been about 30 at the end of 1915. The new 
water transport had then been introduced from the War Office, and the numbers 
had gone up to approximately 800 officers and 10,000 or 12,000 other ranks. At 
the Armistice he had made enquiries as to what had happened to the original 30 
ofiicers of the Royal Indian Marine, and he found that of the 30, 20 were still holding 
either their original positions or more important ones, and that nearly half 
the posts of importance in the I.W.T. in Mesopotamia were held by the officers 
of the Indian Marine. That was perhaps the best possible tribute to their efficiency. 
In addition to all the multitudinous duties to which the lecturer had referred as 
falling to the Indian Marine to perform, there were lighthouse services and the 
management of ports. Despite the fact that there were almost infinite opportunities 
fox being subjected to unfavourable criticism, there were few branches of the public 
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services in India which had been less criticised, so far as technical efficiency was 
concerned, than the Royal Indian Marine. He was confident from his 
knowledge of them, and of the general attitude towards them of the instructed 
public, that they were opening a fresh and even more distinguished chapter 
in their long history. 

Mr. C. H. Bompas, C.S.I., said he was almost ashamed to take part in the 
discussion, as almost all he knew about the Royal Indian Marine was what he had 
just learned Iron the lecture. He remembered reading an account of the survey 
of the rivers of the Sundarl)ans conducted by officers of the Indian Marine Service, 
from which it appeared that it had been almost impossible in those days to set 
up a theodolite without having it knocked down by a man-eating tiger. He supposed 
everyone had been more or less interested in the proposal, which was now taking 
shape, of India haA ing a navy of its own, and one was interested to hear from the 
lecturer that, as a result of that, the .service would be thrown open to the Indians 
of other races than those on the Bombay side. Most civilians’ idea of the Indian 
sailor was the Lascar on the P. & O. and B.I. boats. Thev mostly came from 
Pengal, and he could imagine that they would show in the future that they were 
as good sailors and fighters as the Bombay men. Personallv, he had had to 
ulininister relief funds during the War, part of which had been devoted to making 
grants to I.>ascars whose ships had been torpedoed. The deaths of 1 -ascars on 
torjiedoed ships had run into ver\^ large numbers, but it was true to say that there 
had not been a single case of a Lascar who had been sa\ ed from a torpedoed ship 
who had not immediately v olunteered for another voyage ; and he knew many 
whose ships had been torpedoed more than once. 

C .\pi.\JN H. 1 . A. Bos.vnoi:}.], R.X., remarked that it vvas impossible in a general 
Mirvey of the history of the Indian Marine for the lecturer to mention any details 
i)f the manning of the Service, but personally he would like to recall the services 
rendered by the Marine Society of London during the years 1757 i8()i. During 
the whole of that time* the recruiting ot the Hurojiean Service had been carried 
out by the Marine Scjciety from the Ixiys from their training ship ; and in thost' 
years thev had sent altogether to the Homliay Marine and Indian Navy 3,760 bovs. 
'[’he Marine Society still carried on its work at Greenhithe. but of course its 
connection with the Indian Navy had been sev'ored since 1801. It seemed to him 
that it would be very desirable if, under the re-organisation scheme, boys from the 
Warspite at Greenhithe could in .some way be sent out to India to form the European 
(Tews of the existing Indian Navv. He hoped that point might be considered. 

iHi- Chairman said it had long been a de.sire of hi.s before lie had gone to India 
tliat the Indian Navy should get back on to a combatant basis, and that the old 
Indian Navy should once more be revived. He had read Captain Low’s “ Historv 
of tilt Indian Navy, in which were described ail the past exploits of the Indian 
Marine, to some of which Sir Edward Headlam had referred that afternoon in his 
interesting lecture. A good many of his (the Chairman’s) ideas had been got from 
an oM officer, now dead, who had himself been a great historian and a most enthu^ 
plastic supporter of the revival of the Indian ^avy — an officer whose name he 
hoped the Indian Navy would never forget, namely, that of Admiral Sir Cyprian 
ridge. Sir Cyprian Bridge, on every occasion that was open to him, had always 
done all he could to revive that old Force. Sir Cyprian had talked to him a good 
deal about it, and it was what he had told him, and what he had been induced 
by him to read, that had brought him first into touch with the subject, and that 
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had led him to interest himself in it. Before Lord Rawlinson had started investi- 
gating the question of the Indian Navy, he himself had gone in to the matter to a 
certain extent, and he had taken the opportunity at Calcutta to speak to many 
of the officers of the Mercantile Marine about the whole subject of the Indian as 
a seaman ; and it had been very pleasant to hear the very high tribute which all 
of those officers had paid to the Lascars and to the Indian seamen who had served 
iinder them. They had said that all that such men required was good leadership, 
and that if they got that they would follow one anywhere. The Indian Marine 
and the Indian Navy in the old days had consisted, as the lecturer had said, ol 
small ships, and the crews had been better fitted to that kind of ship than to the 
larger ships which had now become such horrible complicated instruments as hardly 
to be ships at all. The Indian Marine would have a very wide scope for its duties ; 
it would have as wide a scope in the future as it had had in the past. There were many 
occasions on which there had been no British ship flying the Royal Ensign in Indian 
waters at all ; in fact, the first appearance of a British Squadron in Indian waters 
had been in 1746. From 1612-1746 piracy had been kept down in the Indian 
waters entirely by the efforts of what w^as now called the Indian Marine, and also 
after the British Squadron had returned home the Indian Marine had once again 
taken on the whole of the work of the defence of the trade of India, and he had no 
doubt that if unfortunately another w^ar were to come it would be found that 
the Indian Navy would again have those duties put upon it and would carry them 
out as efficiently as it had done in the past. It %vas a very encouraging thing, in 
talking to a large number of Indian gentlemen in Delhi and Calcutta, to hear them 
express such a cordial desire that there should be a fighting navy belonging to 
India. The bill for such had been turned down in a purely factious spirit. The 
great bulk of people, he thought, were strongly in favour of it ; and although 
the title of the Royal Indian Marine remained at the moment he believed that 
it would not be many years hence when it would be called the Royal Indian Navy, 
and he for one looked forward very much to that day. 

He asked the audience to accord a very hearty vote of thank.s to Sir Edward 
Headlam for his very interesting lecture. 

The vote of thanks having been carried unanimously, the meeting terminated. 


CORRESPONDENCE, 


MUSEUMS AND EDUCATION. 

The paper by Sir Henry A. Miers on “ Museums and Education serves to show 
the increasing importance of museums to education, both to the student and to 
those who have passed the student age. 

The change in attitude towards museums, which are no longer regarded as 
depositories for relics, but as living, vital organs of the community which they 
serve, is becoming general ; and what is being done in England along these lines 
is being carried out throughout the whole world. 

The Franklin Institute of the State of Pennsylvania, in combination with the Poor 
Richard Club, has recently formed a Trust known as “ Benjamin Franklin Memorial 
Incorporated,*' whose purpose is to build a museum which is to be used for the 
promotion of science and the mechanic arts. Any of your readers, who may be 
interested to have complete details of this plan, I would refer to an article by Mr. 
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Howard McClenahan, Secretary of the Institute, in the December issue of the 
F franklin Institute Journal. 

What is being done in Philadelphia is being planned in many cities throughout 
the nation, with an interchange of material, and a resultant diffusion of knowledge. 
There is hope of a spread of interest to the rural sections, bringing knowledge, uplift 
^nd interest to all. 

WILLIS A. NAUDAIN, 

M.Frankl.Inst., F.R.S.A 


NOTES ON BOOKS. 


Ammal Drawing and Anatomy. By Edwin Noble. P'./.S. London : B. 1'. 

Ratsford, Ltd. lo.v. bd. net. 

1 once heard a young man ask an eminent painter how he would recommend 
a student to set about training hand and eye. The painter picked up the teapot 
over which we were talking and said : " Look at this for a minute, then go away 
and draw it from memory.” The effort of consigning to memory as accurate 
impressions as possible is most important in drawing. With animals one has 
to memorise, because, except when asleep or vStuffed, they do not keep still. And 
when stuffed they differ in certain respects from their living brethren : for instance, 
in the case of sheep, there is a picturesque cracking in the woolly areas in the li\ e 
animal which is not found in the dead, the skin haA'ing ceased to exert its 
characteristic strains. 

Mr. Noble’s book is a sound guide to animal drawing, and agreeable to read , 
It is not of the learn-to-draw-in-six-lessons and get-rich-quick order. His 
anatomical sections are especially useful. He also traces the development of 
various animals from their earliest forms as known to science. It is interesting 
to note that Prjevalski’s Horse, found in Siberia to-day, may be a living type 
of the original wild horse of Europe. Mr. Noble’s drawings of a shire horse and 
a hunter, showing the different ways they carry their tails, illustrate the descent 
of the thoroughbred from Arabian ancestors. 

The aesthetic possibilities of animals have been recognised b}^ artists in tht 
European traditions, but on the whole not much exploited. Prehistoric man, 
as at Altamira, and early historic man, as in Crete, took animal forms for the 
basis of remarkable designs. There are superb horses on the Parthenon Frieze — 
with manes of the Prjevalski type. The animal groups of Lysippes, famous in 
antiquity, have been lost. As Mr. Frank Brangwyn says in his preface to Mr. 
Noble’s book ; ” We find animals and birds often represented in the decoration 
of many of the buildings of the past, in mediaeval churches, and in heraldic', 
tapestry and all forms of painting and decoration.” But neither the middle ages, 
which were unsentimental about animals on the whole, nor the Renaissance, 
w'hich was overwhelmingly preoccupied with man, quite gave animals theit 
aesthetic due. 

One calls to mind the amusing horses and dogs of Uccello, the St. Eustace ol 
Pisanello, the apes, for introducing which into a Marriage at Cana Veronese was 
reprimanded by the Venetian Signory^ Later, Cuyp brings animals well into 
t he foreground. He was a great painter ; and in spite of the English love of sport 
and of animals-^needless to say. two quite different things- -our most prominent 
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animal painter, Landseer, was far from being up to the standard set by the 
Dutchman. 

From the point of view of applied art, animals have provided patterns since 
remote Egyptian times. Mr. Noble’s book will be found useful by the aspirant 
craftsman as well as by the student of drawing for its own sake. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, April H . .Architects, Roj^al Institute of British, 
9, C onduit Street, W. 8 p.m. Major-General Sir 
Fabian Ware, “ The Work of the Imperial War Graves 
Commission.” 

Brewing, institute of, at Charing Cross Station Hotel, 
Strand, W.C. 7.30 p.in. (ij Messrs. J. Baker, 
r. ]. Ward and H. F. E. Hultoii, ” The Incidence of 
Infection in Brew'ery Worts and Beers.” (2) Messrs, 
j. Baker and T. J. Ward, “ SaccharoinycesSesprmns.” 
Chemical Industry, Society of, at Burlington House, 
8 p.m. (i) Mr. W. (iordon Adam, “Free Carbon 
Formation in Tars and Pitch.” (2) Dr. D. D. Pratt. 
” Constituents of the Aqueous Liquors of I.ow 
Temperature Tars.” 

Electrical Engineers, Institution of, at Armstrong 
College, Newcastle-oii -1 vne, 7 p.m. Annual (ieneral 
Meeting. Mr. B. L. Goodlet, ” The 'resting of Porcelain 
Insulators.” 

lingineers, Society of, at Burlingloti House, \N’. 0 p.m. 

Mr. G. H. Gardner, “ Notes 011 the Inspection (.>1 
Public Works.” 

Farmers’ Club, at the Whitehall R<xmis, Whitehall 
Place, S.VV. p.m. Mr. A. E. Magee, “ 1 he Market- 
ing of Milk in Relation to the Incidence of Production.” 
iMechanical Engineers, Institution of, Store\s Gate, S.W 

7 p.m. Joint Meeting with Students’ Sections of the 
Institution of Civil Engineers and the Institution of 
Electrical Engiiif^ers. 

Royal Institution, 21, Albemarle Street, VV. 5 p.m. 
General Meeting. 

Surveyors’ Institution, 12 Great George Street. S.W. 

8 p.m. Mr. B. W. Adkin, “The Education ot a 
Young Surveyor.” 

Transport, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.30 p.m. Mr. ,|. H 
Estill, ” The Port of London.” 

Victoria Institute, at the Central Buildings, Westminster. 
S.W, 4.30 p.m. Major Lewis M. Davies, “The 
Philosophic Basis of Modernism.” 

Tuesday, April g. .Automobile Engineers, Institution of, 
at the Royal Society of Arts, Adelphi, W.C. 7.45 p.m. 
Messrs. H. S. Row'ell and O. G. Williams, “ Automatic 
S oar k Advance.” 

Civil Engineers, Institution of, Great George Stn^el, S.W. 

6 p.m. Mr. H. Hall, ” The New Piccadilly Circus 
Station.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p m. Annual General Meeting. 

At the Engineer’s Club, Manchester. 7 pm- Annual 
General Meeting, (i) The Hon. Sir Charles A. Parsons 
and Mr. J. Rosen, “ Direct Generation of Alternating 
Current at tiigh Voltages.” (2) Mr. J. A. Kuyscr, 

“ Recent Developments in Turbo Generators.” 

At the Royal Technical College, Glasgow, 7.30 p.m. 
Annual General Meeting. Messrs. E. B. Wedmore, 
W. B. Whitney, and C. E. R. Bruce, ” An Introduction 
to Researches on Circuit Breaking.” (Electrical 
^ Research Association Report). 

Em ire Society, at the Hotel Victoria, Northumberland 
Avenue, W.C. 8,30 p.m. Sir Arthur Duckham, 

” Australia : Some Economic Problems.” 

Marine Engineers, Institute of, 85/88, The Minories, E, 

6.30 p.m. ” The Relative Merits of Pulveriser Fuel 
and Mechanical Stoking and their Application for 
Marine Pur oses.” Mr. w. E. Woodeson (Pulverised 
Fuel), and Mr. J . S. Gander (Mechanical Stoking). 

North-East C-oast Institution of Engineers and Ship-r 
builders, at the Cleveland Institute, Middlesbrough" 

7.30 p.m. 


Petroleum Technologists, Institution of, at the Royal 
Society of Arts, Adelphi, W.C. 5.30 p.m. Dr, L. 
Dudley Stamo, “ The Oil and Gas Fields of Burma.” 
Zoological Society, Regent’s Park, N.W., 5,30 p.m. 
Scientific Business Meeting. 

Wednesday, April 10 . . Electrical Isngineers, Institution of, 
Savoy Place, W'.C. 6 p.m. (Meeting of Wireless 

Section!. 

i bod Education Society, 2-), Gordon Square, W.C. 3 p.m. 

Dr. Harry t ainpl>eH, ” Cbmmoii Errors in Diet.” 

Fuel, Institute ol, at Burlington House, W, 5.45 p.m. 
Annual Corporate Meeting. Major W. Gregson, 
“ Some Notes on Waste Heat Recovery.” 

Literature, Royal Society of, 2, Bloomsbury Square. 
W.C. 5.15 p m. 

I’nited Service Institution, Whitehall, S.W. 3.30 p.m 
(bmmander H. M. Denny, “ Destroyers in the War.” 

'rmiRxDAY, April n . Aeronautical Society, at the Koval 
Society of .Arts, Adeh hi, W.C. 6.30 p.m. M, Larresle 
” Wind Tunnel Methods of the Eiffel Laboratory.” 
Antiquaries, Societv of, Burlington House, W. 8.30 p.m. 
Electrical Engineers, Institution of, Savoy Place, W.C , 
6 p.m. Mr. B. L. Goodlet, “ The Testing of Porcelain 
Insulators.” 

I listorical Society, 22, Russell Square. W.C. 5 p.m Mr. 

J . H. Johnson, ” System of Account in the W’artU .-be of 
Edw'ard 11 .” 

Mechanical Engineers, institution of, at the Technical 
College, Cardifl. 6.30 p.m. Prof. Dr. A. S, Eddington, 
“Engineering Priuciiles in the Machinery of the 
Stars.” (Thomas Hawksley Lecture). 

At the lingineers’ Club," Manchester. 7.15 p.m 
Annual Meetiiig. Mr. K. D. Gauld, “ Factors in the 
IDesigii of Steam Locomotives.” 

Metals, Institute of, at 83, F’all Mall, S.W. 7.30 p.m 
Annual General Meeting. 

Oil and Colour Chemists’ Association, at 30, Pussell 
.Square, W.C. 7.30 p.m. Dr. F. C. Toy, “ .Some 
Optical Properties of Paints and Pigments.” 


Friday, Aphti. 12 Astronomical Society, Burlington 
House, W. 5 p.m. 

C/hemical Industry, Society of, at Milton Hall, 
Manchester. 7.30 p.m. Annual General Meeting 
Mr. T. R. Woolaston, “ Suggestions in Steam Raising.” 

Chemical Industry, Sopiety of (Chemical Engineering 
Group), at Birmingham. Dr. C. M. Walter, “The 
Design and Operation of Gas Heated Furnaces.” 

Geologists’ Association, at University College, Gowci 
Street, W.C. 7.30 p.m. Mr. E. J." Wavland, “The 
Later Geological History of the Equatorial Lakes irt 
Uganda,” 

Malacological Society, at University College, Gower 
Street, W.C. 6 p.m. 

Mechanical Engineers, Institution of, Storeys Gale, S.W . 
7 p.m, Mr. F. E. F. Durham, ” Pum^ ing Plant.” 

North-East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Newcastle-on-Tyne, 
6 p.m. Mr. W. S. Burn, “The Develof nient and 
Performance ,ot the Richardsons Wes tgarth Oil 
Engine,” 

Oil and Colour Chemists’ Association, at Milton Hall, 
Manchester. 7.30 p.m. Annual General Meeting. 

Physical Society, at the Imperial College of Science and 
Technology, South Kensington, S.W . 5 p.m. 

Trans^’ort, Institute of, at the Y.M.C.A. Hall, Newcastle- 
on-Tyne. 7 - 30 p.Jn. Papexby Mr. J.E, Peacock. 

Saturdav, April 13,, United Service Institution, White- 
hall, S.VV. 3.30 p.m. Captain R. A. Homell, ” The 
Royal Navv* of To-day.” 
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NOTICES. 


NEXT WEEK. 

\Vf:dnesj:)ay, April 17th. at 8 p.rn. (Ordinary Meeting.) F. E. 
Lamplough, M.A., late Fellow of Trinity College, Cambridge, “The Properties 
and Applications of ^Vita' Glass." Professor Leonard Erskine Hill, M.B., 
1 \R.S., Director of the Department of Applied Physiology, Medical Research 
Council, will preside. 


COMPETITION OF INDUSTRIAL DESIGNS. 

By kind permission of the Board of Governors of the Imperial Institute, 
the public exhibition of works sent in for this year's open Competition of 
Industrial Designs will be held in the I^xhibition Pavilion of the Imperial 
institute, South Kensington, S.W. Full ])articulars of the Scholarships 
and prizes offered in connexion with the Competition can be obtained from 
the Secretary of the Royal Societ)^ of Arts, Adelphi, W.C.2. Applications 
tor forms of entry, labels, and instructions must be sent to the Secretary 
'>1 the Society between May ist and May nth and the last day for receiving 
untries is May 27th. The designs entered for the Competition are to be 
forwarded to the Imperial College of vScience and Technology, Imperial 
Institute Road, South Kensington, S.W., between June loth and June 12th, 
and after the judging, which takes place in July, the accepted designs will 
be exhibited to the public at the Imperial Institute from August. 3rd to 
September ist (Sundays included). 
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PROCEEDINGS OF THE SOCIETY. 

TWELFTH ORDINARY MEETING . 

Wednesday, February 2 oth , 1929. 

Professor Henry E. Armstrong, LL.D., Ph.D., F.R.S., in the Chair. 
The following Paper was read : — 

HISTORY OF THE DEVELOPMENT OF FAST DYEING AND DYES. 

By James Morton 

(Chairman, Morton Sundour Fabrics, Ltd., and Scottish Dyes Ltd.). 

PART I. 

Textiles are a world of their own, and it is only those who have been directly 
concerned with their production or distribution that can know their inner 
history. But even the lay-man or woman knows that within the 
past two decades what is practically a world-wide revolution has taken place 
in the standard of colour as applied to woven fabrics. As late as 1900 there 
was absolutely no standard of fastness for colour in textiles. These were made, 
and sold and bought, not expected to last in colour, for it had grown to be 
taken for granted that somehow things could not be otherwise. What do we 
find to-day ? The public have been educated to a standard totally different, 
and have been led to expect and demand the colours of their fabrics to be as 
sound as the fibres of which they are made — a tremendous revolution in this 
special sphere within so short a period. 

Some manufacturers and distributors have questioned the commercial 
wisdom of raising the standard to so high a level and of offering guarantees 
for fastness of colour in ordinary textiles ; and as I am the original sinner, 
perhaps it is fitting that I should .shoulder the responsibility and give the 
story of how it all came about. If what I have to say is largely of a personal 
character, or has reference mainly to our own bu.siness, I know you will excuse 
it, for, I gather, it is this personal experience and development that is the origin 
of my being invited to give a paper before this ancient and learned Society. 

The story is a very simple one. Our firm had been makers of furnishing 
fabrics for some thirty or forty years — curtains, upholstery fabrics, carpets 
and such like. About 1902, after we moved a branch of our works from Ayrshire 
to Carlisle, I had been interesting myself in the making of certain special 
tapestries. We did not then do our own dyeing, but got what was the best 
general service of the trade from old-established dyers, and I was responsible 
for the colouring of these tapestries. One day in Regent Street, London, I 
happened to be making the usual survey of Liberty's windows, and these par- 
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ticular tapestries aiught my eye. But they had changed so radically, that I 
scarcely recognised my own handiwork. ■ Certain colours had gone so much that 
thebalanceof my schemes had been completely upset, and I went in to enquire 
what had happened to these goods. J was told they had only been in the 
window for about a week. Here, indeed, was a revelation to me. I had no idea 
iliat we were being supplied with colours that were so fugitive, and I made a 
icsolution. What was the good, I argued, of using valuable matericils and of 
s[)ending time over carefully considered colour schemes , if in practice everything 
was to be upset by a week’s exposure to ordinary sunshine, the very purpose 
for which the goods were made? If this could not be remedied, I felt I should 
v arit to look out for a new job. 

But I must first learn whetlier we were unique in our position, and whether 
there were not other fabrics on the market that behaved differently from ours 
on exposure. I stayed in London a few days longer, and collected from 
friends in the trade manufacturers’ sample books of fabrics of all kinds — 
x’clvets, tapestries, damasks, dress goods, window hollands— the productions 
of our own country, of (Germany, France, and wdiatever came into the London 
markets, so I went home with parcels of books representing many hundreds, 
probably thousands, of the existing colours of all classes of fabrics, chiefly 
cottons, mercerised cottons, linens and some silks. 

Our home was tlic'n on Beacon Hill at limrith, and our gardener had just 
filled a new^ greenhouse with young tomato plants on the side of a sunny hill. 
To his cliagrin, next morning I told him that I was afraid I should have to 
ii|)set his plans, for 1 wanted complete possession of that glass house. So I 
had those many hundreds oi colours duly mounted on cards with their surfaces 
iudf covered and half expus('d, and a w'arm, humid atmosphere maintained. Our 
owm fabrics were exposed with the others, and I should soon sec what was 
the state of the C(j]our element in fabrics as they were being supplied to the 
trade of the day. Tlie result was most staggering. In many cases quite deep 
shades, on expensive velvets, for example, became almost white in a w^eek. 
I'areful notes were made on every card at stated periods, but in a few wrecks 
tluTe was not much more to record — it was a veritable Flodden Field,” 
with the ” Flowers o’ the Forest a' wede aw a . ” Only a very few’ of that 
vast array held up any head at all after a few' weeks’ exposure. It w as indeed 
a revelation. 

x\s I have said, we did not then dye our owm yarns, and 1 was to a great 
extent ignorant of the composition of the dyes used ; but it was evident 
that the whole colour side of our industry was in a hopelessly demoralised 
condition and that dyers supplied, and manufacturers and merchants were 
willing to accept, anything that coloured a fibre or a fabric, regardless altogetlier 
of its behaviour afterwards. This was without any question the condition 
of things at the time I am now speaking of , on practically all fabrics composed 
of vegetable fibre, a most humiliating position for anyone who had respect 
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for his trade or any real interest in the goods he was making, and surely most 
unfair to the public, who were his ultimate customers. So I determined to 
attack this state of affairs — a big job enough, as you can imagine. But what 
was there to go upon ? 

As I looked at the debris of fallen colours, one here and there stood out. 
Certain elements in others seemed to be fairly sound. I must get to know just 
what types of dyes these were, and whether we could begin to build on these as a 
foundation. 

While making this survey of colours, it so happened that I was working 
on a new combined weaving and printing process in which I required 
the use of certain coloured yarns that would stand an after-resist printing 
process. In this connection the representative of a certain Scottish firm brought 
to me some pinks, Blush Pinks,'" he called them, which he affirmed would 

stand anything."’ I doubted the statement very much, especially with the 
experience I was just having in my tomato house (and as a matter of fact, the 
blush of the pinks did prove somewhat evanescent). But the phrase stand 
anything ” caught my imagination, and the idea flashed across my mind — I can 
remember the very spot stiU — what if it were possible to get colours, even 
some colours, that would stand anything.” Wliat a splendid triumph it 
would be, and what words with which to go to the trade with, against all that 
array of mock dyes that was obviously holding the field at the present da\ . 
vSo I set my face towards this goal without delay. 

In the finn which this traveller represented I learned of a young colour 
chemist, son of the head of the concern. I sought him out, and unfolded to 
him the scheme I had in my mind. I took him to see my ” Flodden Field,” 
with its few survivals, and we then began a long, constructive campaign that 
has, I think it will be admitted, left its permanent impression on the textile 
trade of the world. This was in 1903. 

My scheme was to arrive at a range of colours, even a small range, that could 
l)e absolutely relied upon, or as nearly absolute as practical purposes could 
expect, and to make from them certain types of fabrics that we should be 
prepared to guarantee against fading from sunlight or from ordinary washing. 
So we set about dyeing many hundreds of colours in every conceivable way that 
would tend to secure fastness. These we exposed and tested diligently, week 
by week, and month by month, learning as we went along. After a certain 
number had given promise of the necessary qualities, I made up cards of those, 
which I sent to a friend in India to be exposed on the roof of his house in the 
Punjab. I made up several sets of those cards, having alongside them corres- 
ponding shades of ordinary dyes, with instructions that they were all to be 
exposed uniformly, and one of the sets was to be returned to me after the expiry 
of each month. This gave me the behaviour of each group from one to several 
months’ exposure under the blazing sun of India, while at the same time we 
were having similar tests under our own climatic conditions. From these 
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tests I was able by the summer of 1904 to get as many rdiabk colours as formed 
a quite respectable palette, and by the autumn of that year we had them made 
into tapestries that were put on the market with a guarantee that any goods 
fading or failing to stand ordinary laundry wash would be at once replaced. 
That, I believe, was the first time in the history of textiles that such a guarantee 
had been given, and it made a great impression in that particular department 
of the trade. 

To give the event proper prominence, and possibly to satisfy a certain Scottish 
caution, I thought it advisable that those goods should be handled and 
announced at first by one prominent distributor only, and on iny putting the 
matter before the directors of Messrs. Liberty in London, they at once 
grasped the significance and value of the idea. These guaranteed goods were 
first announced and sold by that firm in the autumn of 1904, and we gave them 
the monopoly for this country for a certain term. 

It is interesting now to look back on that modest palette, and those of you 
who know anything of the history of dyes must wonder how we could launch on 
such a venture at that early date. But the Alizarines were good friends in 
those days, and if kept deep enough in shade, and dyed with care and real 
knowledge, they could be relied on for reds, deep wine colours, and such like. 
Then we had to recognise the value of some of the old mineral colouring matters 
which gave us some buffs and light browns that were very useful. But what 
about blues and greens ? For indigo on vegetable fibre we found to be far 
short of the standard that would justify any sort of guarantee. Our rescue 
in this direction came from quite a new source. As you chemists will remember, 
it was just at this time that the first of the Vat colours were being put on the 
market — Indanthrene blue and yellow, also a grey. These proved the saviours 
of our scheme, and but for them we should have had to be content with a very 
limited and uninteresting palette indeed. But even here it was by no means 
plain sailing. Vat dyes were new and very sensitive and difficult to apply with 
any degree of levelness that would be suitable for our types of cloth. They had 
never been used in commercial bulk anywhere, and in our own country 
practically not at all, so that their manipulation was a piece of interesting 
new work. 

To proceed with our story, this elaborately tested and selected range 
of colours was dyed on yarns for us by a firm or firms of dyers in Scotland under 
special agreement. They were woven into fabrics on our looms in Carlisle, 
mainly tapestries of cotton, mercerised cotton, and linen, with some special 
colours in Wool that we could absolutely rely upon. And thus was launched 
this first ship of our new venture. It met with immediate response. The 
colours stood up to all that we had claimed for them, and in due time our first 
goal had been reached, for we had got to the ear of the public the fact that it 
was possible to obtain textiles that could really be relied upon for colour 
fastness. 
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The problem of marketing on a broader scale soon claimed our attention. 
As I have already mentioned, we had had the great advantage of having our 
message proclaimed first by the firm of Liberty, and it was a valuable platform 
from which to mak(^ such an important new announcement. It brought 
the fabrics into much prominence and aroused the curiosity, if not the covetous- 
ness, of other bu}^ers, both at home and abroad. But the fabrics for this firm, 
especially at the time of w'^hich T speak, were nece.ssarily of an exclusive type and 
appealed to a clicn 1 1 le where the price factor was not of such importance . I’his, 
however, also meant a necessarily limited trade. So when our term of monopoly 
expired and we set out to cater for a more general trade, price had obviously to 
play a much more? important [)art. The great problem now was whether we 
could so conviiue the general buyer and the general public of the 
soundness and value of the fast dves that they would be prepared to pay the 
very considerable' extra |)rice. We must study the science of selling. We 
decided that a brand (jr trade-mark must l;)e had by which our goods would be 
known, and that a campaign of preaching and publicity would be necessary before 
the fabrics could be generally accepted as tlie standard of the trade. So we 
invented our trad(‘-mark of Stindonr, made up of the word “ Sun and “ dour,” 
the latter an old Gaelic word meaning water, and also in Scottish meaning 
stubborn or liard to move. In our ])ublicity work we found of tremendous 
lielp those exposures that had been so exhaustively made. Our printer friends 
in Carlisle made «i most useful coloured lithogra})li of those cards of exposure 
whereby we could show at a glance the comparative results of ordinary dyes and 
our Sundour dyes, tlie former showing almost white in tliree weeks while the 
Sundours had stood firm at the end of their seven months’ exposure. 

It was essentia], as you will realise, to liave some visible and tangible proof of 
value, for you must remember that we bad to ask about 5o‘](, higher pric(‘ for 
fabrics that lookc'd just tlie same to begin with as the fabrics with wliich they 
were competing. It was indeed asking much good faith on the part of the 
buyers. But our firm fiad behind it a long-standing reputation for reliable 
goods, — thanks to the work of our fathers. There was also already behind 
these guaranteed fabrics about two years’ history with a firin of repute, 
and it was at this time that I made an exhaustive tour personally among our 
customers throughout this country, as well as from the East to the West of 
Canada and from tlie West to the Eastern States of America. It was the first 
missionary journey on the gospel of Fast Colours. I had with me specimens of my 
special exposures as a visible object lesson, also numbers of washing tests. 
The reality of the new factor got home to the buyers, and from that time the 
growth has been what you all know it. Within a year or so we had not only all 
our own available looms occupied on fabrics made with these fast-dyed yarns 
but we had many scores of looms working for us on commission. 

Hitherto we had only tackled the dyeing of these special colours on 
yarns for cloths with which we had become more or less identified. By this 
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time I felt that we were, perhaps, reaching the limit of the trade that could 
be done in this particular field — mainly tapestries and fancy types of hangings. 
But there arose a great demand for plain dyed piece goods. It was a 
business of very great volume in Lancashire, and I felt that Jf wc could adapt our 
special features to this particular branch , it w'oiild enable us to tap the grey 
cloth production of Lancashire and would give us fabrics on a much lower basis of 
cost that would appeal to a vastly greater public. In the meantime, stimulated , 
as I think the makers in Germany would willingly admit, by the market we had 
helped to create for them, the scope of dyes of the Vat type had greatly 
increased ; but their application had been confined to yarns, and 1 realised the 
enormous value that would accrue if they could be applied to the vast grey 
piece trade. This involved a set of problems that had never yet been tackled, 
and here a new chapter in our story begins. 

These problems were of a kind that could not be undertaken by our friends 
in Scotland who had been dyeing our yarns, so I decided that we should make 
these new developments in dyeing within our own works at Carlisle. This 
involved the starting of a chemical side of our business. It was in the year 
1909. As a preliminary, I visited personally the Principals of our three main 
Technical Colleges — Leeds, Bradford and 'Manchester — stated my problem 
and asked for their recommendation from among their present or past students 
who might be available for our important post. It was an interesting and 
instructive time, and I ultimately fixed on the recommendation of Dr. Knecht of 
Manchester, in the person of Dr. Teltscher, a graduate of Heidelberg University, 
who, besides having taken his Ph.D. there in pure science, had taken a 
tinctorial and textile course at Manchester, as well as a short similar course 
in Germany. He became known to many in Carlisle and delivered several 
interesting scientific papers there, and was an active and interesting personality 
among us till he left for Vienna on the Sunday before tin* outbreak of War. 

With his collaboration we ultimately worked out a special process for the 
application of Vat and other colours to plain cloth, from laboratory models, 
fhese we afterwards developed into w’'orks' plant from our own drawings. 
Prom these we dyed and issued from our works in Carlisle the first whole 
or plain vat-dyed goods in this country, and the first practical production of 
its kind, I believe, in any country, for Germany had not yet reached the stage 
of applying these colours in that form. 

The introduction of these plain dyed fabrics made a much greater impression 
on the market than anything we had done before. They appealed to a much 
wider public and, as you can easily realise, to offer a perfectly plain cloth guar- 
anteed against fading was a much bolder thing than to offer a multi-coloured 
patterned fabric — any fading would be so instantly visible. It got Lancashire 
manufacturers by the ears — who would ever think of guaranteeing plain dyed 
cloths such as they had been turning out by the mile in their easy way all these 
years —and they foretold early disaster to the firm that would venture on so wild 
a scheme. 
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We went our way. The orders rolled in and the machines went up till 
we began to be felt by the big Lancashire and Yorkshire makers. And when 
they realised that the road we had taken did not seem to be leading to utter 
destruction , they began to offer us a little of their company, so that to a small 
extent before 1914, and in a much greater degree during these later years, we 
have had many companions oh the way, here, and even more largely in America, 
each decorated with his own peculiar badge or banner, as like the original 
as they could go — the word “ Sun " or Sol ” or Dour," with every variety 
of prefix and affix — but none of them just the plain Sundour, From a perusal 
of the trade pa].)c‘rs one would indeed think we had become a people of sun 
worshippers ! 

We have made welcome all this company so long as they were leal and 
true to the standard. For what is the meaning of it all ? It means that the 
public apathy has been dispelled , and if manufacturers are to get their share 
of the trade, they must now^ work to a completely new standard of colour. 
The public has at last been taught to demand, becau.se they know they can 
get, the colour element of the fabrics they use as stable and reliable as the fibres 
they are made of — which is indeed the goal of the crusade we set out upon 
those years ago. 

The realisation of all this sustained a rude shock in the very height of 
the effort, and while w<' were still almost alone in the field. The threads of 
our web were suddenly snapped, and the gathering-up of these threads and 
the re-starting of the web will be the subject of the second pun of my story. 
But l)eforc I start on that, it may be interesting for you to know something 
of the progress we had made up to that date and some of the satisfaction it 
had already broiiglit to us. 

By 1914, though we had had a progressive business in many departments 
of textiles for some forty or fifty years, this Sundour section had become 
by far the largest and not the least lucrative. And what about reputation ? 
How had the guarantee fared This is most interesting. At first we felt that 
it would be only prudent to lay aside a certain reserve out of profits against 
goods that were going out in such quantities with a guarantee for every yard, 
but after the first two years we found that this was entirely unnecessary. 1 
do not say we had no complaints, for much may happen where so many 
operations are subject to the human factor. But our tests were so rigid, and 
our decision to use at all times only the best procurable dyes by the 
best known processes^ regardle.ss of cost, was so effective, that the percentage of 
misfits in a year was infinitesimal and therefore quite negligible. As to reputation , 
1 could read many letters that came to us from all parts of the globe testifying 
to the wonderful behaviour of our fabrics. They were a great encouragement 
to us in those early days. To give many of them would only weary you, but 
as a matter of scientific interest to some of the chemists here, it may not be 
out of place to read one or two of these comments, just to show what properly 
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dyed colours on sound cloths can stand. Take this from smoky Pittsburgh, 
U.S.A., written from the chief store there, in October, 19x0, to our New York 
house : — 

“ Feeling quite sure that you would be interested in regard to the wearing 
qualities of your Sundour fabrics we are sending to you a strip used as a window 
panel. Said panel has been in use for the past five years on the sixth floor 
window, southern exposure, and has been washed twenty times or more in 
our own laundry in the ordinary way. Prior to cleaning, these curtains on 
each occasion were black with greasy soot common to this locality, which 
heretofore lias been the cause of taking both life and colour out of every fabric 
tested.* 

‘‘ Would like if yovi would carry a surplus of this Sundour cloth in New York 
as we are constantly running out of some of the colours. Will guarantee taking 
double our mail order if this will be any inducement to you to carry stock of 
our colours.” 

This Nigerian experience ina^^ be of special interest, written to a friend in 
I.ondon and forwarded to us : — 

“Ten months ago a friend of mine called here on his way out to Southern 
Nigeria. He had been there for a number of years, coming home at intervals. 
On seeing Sundour fabrics he was inclined to pooh-pooh the idea of tlieir being 
fadeless and offered to fade them for me. I gave him samples, which I have 
received back this morning. He had split them in two, locking one set in an 
air-tight case used in the jungle, and exposing the other to sun, wind and rain 
for seven months close to the equator. He writes now to say that he is a 
convinced believer, and the samples sent back speak for themselves. These 
I am sending to you as I thought they would interest you.” 

The following is a rather romantic episode of .some Sundour curtains which 
we have now at the works. They were brought back by one of our directors 
who was visiting a friend in Yorkshire, and for the purpose of this paper I 
wrote this gentleman to give me the story of them. This is what he says 

” The curtains you ask about were supplied in April, 1913, and hung at the 
windows of our yacht. In 1914 the yacht was given to the Admiralty, and 
was in constant use all through the War in various waters. When the boat 
was sent back, the curtains, along with the other things, were blade and greasy. 
My wife had been rather partial to those curtains, and thought, why. not try 
a washing of them ? After thorough washing tliey were re-hung and looked 
as good as new. This was in 1918, and they have been worn constantly since 
on all our cruises, and would be now, had not Mr. Murray, on his visit to us 
this summer, 1928, begged to have them as a Sundour keepsake.” 

But one must not hurrah too soon ! We never know what may be in front 
of us. A few months ago some cloth came back with complaint that it showed 
fading. We investigated and found that it had been supplied some nineteen 
years ago. The chief defect was that the fibres were badly chafed, but after 
washing, the colours were found to be so good that we kept the cloth as a 
splendid proof of stability, and sent the customer new material. I need not 
add, perhaps, that this communication came from Aberdeen ! 
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Into quite another department of life the fame of Sundotir colours seems to 
have found its way. It may be of interest to tell that in the famous Army 
manoeuvres in Germany in 1913, the capes and caps of the Emperor, his sons^ 
and Field Marshals, were all made of Sundour material dyed and woven at 
our works in Carlisle, and supplied by Messrs. Burberry, because they had 
been found to stand their most rigorous weather tests. 

Just one other incident relating to Germany, which I must give at this 
stage, mainly because of a rather interesting sequel, which, however, 
does not come until much later on in my story. We were on very 
good business terms with the German dyemakers, and in the Vat 
section would be by far their largest customers in this country. We 
had collaborated with them a good deal with a view to getting materials that 
would meet our very special requirements. In the autumn of 1913 there was 
an important new phase that I was keen to develop. It was arranged that 
I should spend some time over there with our head chemist in order to go through 
some experiments, and we had a most interesting trip. Gur time, I may say, 
was all spent in the application laboratories, the actual manufacturing sheds 
being sacrosanct. At the Badische works at Ludwigshafen we had a specially 
interesting time. As it was from these works that we had been drawing 
most of our supplies during all those years, 1113' name and our affairs seemed to 
be somewhat well-known to them, and they had by them many specimens 
of our productions as a matter of technical interest. In showing us round their 
Hall of Honour, Dr. Bohn, I think it was, pointed to an empty niche in the 
gallery. In a jocular way he explained that that niche was being reserved for 
Mr. Morton, as they recognised that it was to him more than to anyone living that 
they were indebted for the commercial development of these Vat colours' — a 
nice little compliment with a sequel of which, as I hewe said, you will hear 
later on. 

I took the results of the experiments of our sojourn borne with me. They 
were going through their usual tests, and for the next few" months we were 
preparing for this new- development. The holidays of July came, and then 
it W"as the August of 1914 and — the scene was changed. 

PART II. 

It is difficult to know just how- to begin this second part of my story, for I 
sometimes rub my eyes even yet, and wonder whether it is not all a dream 
aii4 if it is really true that one has been responsible for what is now known 
as Scottish Dyes, with its huge buildings and railway avenues spreading 
over some fifty odd acres of land, dealing with thousands of tons a year 
of raw products to be converted into intermediates and dyestuffs of the most 
complicated types, by dozens of skilled chemists, with hundreds of cheipical 
process men, and employing something like a million sterling of good capital. 

Much has been said at different times as to the condition in which manu- 
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facturers in this country found themselves when suddenly deprived of the 
supply of German dyes, but from what I have already said, you will agree that 
no firm, perhaps, was more hardly hit than we were. While we had our own 
special plant and processes of application, we had grown to be almost entirely 
dependent on Germany for the supply of these special products. We had 
developed a big and progressive world trade, and moreover, we had just 
formed that section of our business into a separate company for its further 
development — Morton Sundour Fabrics, Limited. Should wc have to pull 
down our Fast-Dye Flag, the work of all those years ? Not except under 
direst necessity. But just what to do ? In spite of the dislocation of every- 
thing by War, trade somehow kept coming in, and .stocks of dye materials were 
rapidly diminishing. No one among us had ever troubled to know the chemistry 
of these dyes— we had had enough to do with application . Very little literature 
was available. But as in other things at that time, this crust of ignorance 
must somehow be broken, and this was our plan. 

In the last resort we could again revert to some of our earlier types of dyes, 
materials for which were all available in this country. J-^ut as in tlie earlier 
days, the crux again was the blues and the yellows, and their combination into 
greens. If we could get hold of just these two dyestuffs we could carry on, 
and our flag should not go down. 

Our head dyer, though he was not a University man. and would not be 
considered a very profound or exact chemist, had a certain flair for things 
chemical, in many directions, that came in most opportunely at this juncture, 
and was of great value to me in those early stages. We traced out the synthesis 
of those two dyestuffs, and found that they were both derived from 2-amino- 
anthraquinone, a word that was the purest Hebrew to me at that time, but 
which for many days to come I had to assimilate with rny morning coffee. 
The blue was apparently got by fusing this 2-amino with caustic potash, and 
the yellow' by treating the same substance with antimony-pentachloride in 
nitrobenzene. 

This mysterious 2-amino-anthraquinone was derived from anthraquinone-2- 
sulphonic acid sodium salt, more commonly known as “ silver salt," which I 
learned was the basis of alizarine. Here, I felt, was a clear ray of hope. At 
Silvertown, on the Thames, was the British Alizarine Company, who had 
been large makers of alizarine for many years, and 1 felt, surely here were 
the people to tackle the manufacture of these essential dyestuffs — they were 
already half-way there. With this new^ knowledge I got into immediate 
touch with this company. I was in hopes that they might have already started 
on the problem. But this only resulted in my being told that they had done 
nothing in the direction of these colours ; nor could I persuade them to consider 
doing so, 

I then visited the other dye-making concerns to learn w^hether they were 
doing, or had intentions of doing anything towards the manufacture of these Vat 
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colours, but their reply was in the same strain. They were busy on the manu- 
facture of general dyestuffs, so much in demand, also with essential acids 
for War purposes, and they could not consider taking up anything so intricate 
or exclusive as the Vat dyes. 

I went home to “ chew the cud and to see whether, to all our new 
activities, it would be possible to add this further, difficult problem. For 
by this time we had already undertaken, among other things, the manufacture 
of a large number of army blankets, so urgently wanted just then. 
We decided that if we could procure the silver salt, we really would 
set out and try to do the rest of the processes ourselves. I was determined 
that we should have the blue and the yellow, though they should cost us their 
weight in gold. But it was imperative to get more definite and detailed 
information as to manufacture. There were no books on these recent dyes, and 
Patent specifications were not to be had. The only source of information 
was the Patents Library in London, and I was lucky in procuring there the ser- 
vices of a good chemical reader, who spent many hours and days extracting for 
us the necessary details of the various patents involved. Thus we were 
enabled to see something of the task before us. 

I then approached again our friends at Silvertown — the British Alizarine 
Company — this time for a different purpose. I explained my project, and the 
worthy Dr. Bendix looked mildly amused. In the end, however, he let me have 
my silver salt, and from the smile on his face, I am sure he felt that it was like 
giving a schoolboy what he asked just to humour him, and that no more would be 
heard of it. I got the precious silver salt home, and our fun began. We had 
now to convert it into the 2-amino-anthraquinone which, as I told you, is the 
basis of our coveted yellow and blue. But what did this mean ? It involved 
one of the most difficult operations in chemical manufacture, and one that had 
never been done in this country— indeed the means for it did not exist. It 
involved the heating of the silver salt under a pressure of from 600 to Soolbs. 
per sq. inch or 35 to 40 atmospheres with ammonia at a temperature of from 
180° to 200°C. By great luck we had available an old little autoclave 
made of Krupp steel, which had been procured years before for quite a 
different purpose. It held about i J litres, with solid cover held down by 
clamps, and what was best of all, had a splendid all-steel pressure gauge and 
safety valve. 

One cannot go into all the interesting and exciting details of these first days 
and nights, but suffice it to say that we at last got our little autoclave to 
yield us quite a respectable 2-amino-anthraquinone, with its long orange 
needles, or crystals, and by early November, just three months after War 
began, we had actually produced Indanthrene Yellow G., and a few days 
later, Indanthrene Blue — only a few grammes of each, and I am afraid, 
not of the purest, but we had worked out the processes and knew something of 
the road we had to travel, or, shall I say, as much of it as was good for us then 
to know. 
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We had then to consider plant, and it made me smile, when looking up my 
notebook the other day in connection with this paper, to read the modest list of 
requirements that was to form the first chemical plant in this country for the 
making of Vat dyes — a few hundred pounds sterling in all. The chief problem, 
as yOu may imagine, was the autoclave. We decided to make it of a size to 
hold a charge of 8 cwts., and a steel vessel of that capacity to stand a working 
pressure of 40 atmospheres at about zoo^C. had never been thought of in this 
country. However, with the help of a good local engineer, we made as careful a 
design as we could for an autoclave complete with stirring gear, pressure 
gauge, thermometer, tube pockets, safety valves, etc., and the casting was 
put into the hands of a London company to whom we had been specially recom- 
mended, It was a long wait for this vessel, but meantime the other plant was 
getting ready, and we kept getting experience with our little autoclave, making a 
charge every day without fail, and the cupfuls of blue and yellow colour thus 
got were not to be despised. At last, some time in January, 1915, the wonderful 
autoclave was ready, and I went south to see the hydraulic test. But it was no 
good. The material used had been too porous ; moreover it had other 
faults in construction, where the makers had departed from our design, and we 
decided that we could never take the risk of a charge with ammonia at the 
temperature necessary. This was our first adverse blow. 

In our extremity we heard from an engineer of a certain vessel in London 
that might be adapted to this high pressure and temperature, and we lost 
several weeks in adapting this, to find it also insufficient. 

About this time I heard that one of the big dye firms had a vessel that 
might do such work, and I went at once to see if they could extend us temporary 
accommodation. I mention the incident because of its effect in other ways. 
The gentleman whom T saw seemed astonished at ni}- visit and my request. What 
were we up to ? This was a chemical operation, and we were only weavers, 
or some such remarks rather in disparagement of people like ourselves trying 
to make dyes, especially dyes requiring such processes. From my after-know- 
ledge I learned that he had really no plant that could have helped us, so that 
iiis methods may have been by way of a screen, or bluff. But it had the effect 
of putting further fight into me, and Begad," I said to my friend who was 
waiting outside, " I will let that man see yet whether weavers can make dyes." 
The next time we met was some four years later, after much water had flowed 
under the bridges. Wc had been asked to speak on the same platform 
at an important chemical meeting in London, and no one could have been 
more complimentary to our accomplishments than this man on that occasion. 

But what about our autoclaving ? The above incident was in early March. 
It was impossible to wait further months, for we were starving for colour. So 
we thought, why not try weldless steel tubing, and we learned that a length 
might be available at Cochran's boiler works at Annan. I can remember 
the very cold night on which we drove out to Annan on that quest, the 
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keenness and determination of each of ns, and we brought back in our car the 
tubing, which event occurs in my notes, under date just three weeks after the 
rebuff recorded above, as follows : — 

“ Saturday, March 27th, 1015 - -Have liad first satisfactory results silver 
salt into 2-amino-anthra(|uinono from improvised autoclave made out of Stewart 
and Tdoyd M.S. Tubing 3ft. Sin. long by loin. diameter. C'liarge 7 gallons silver 
salt and ammonia, gave us siifficient amino for 20 lbs. of colour. Immediately 
put two otlier vessels in hand, which should give us 60 lbs. per day, sufficient 
to dye 25 to 30 pieces cloth of a medium blue or green. ” 

It was one of the red letter days, and though the colour was by no means 
standard,” it was the first real works Blue and Yellow^ Vats produced in 
this country, made, as you see, at the works in Carlisle, and from plant prac- 
tically all local. It was, as T have said, the real beginning: for from that day 
we have never ceased getting our sup^plies from our own production. And 
it will give some idea of the growTh from that small beginning when I tell you 
that of these two colours, or their variations, our plant has now a capacity 
of over 10 tons a week, or about i million lbs. a year. 

By October of that year — 1915- a thoroughly sound 8 cwt. aiitocla\'e, 
with stirring gear and everything complete, had come to the assistance of our 
little battery of tubing autoclaves. This was cast by PZdgar Allen of Sheffield, 
and proved sound in every way. It was succeeded by' one of a ton capacitvv 
also made by the same hrm, and later by some from Hadfield of Sheffield, 
and others, most of wOiich are still running. 

1 have given you the history of these autoclaves in some detail because they 
are one of the chief keys in the manufacture of Vat dyes, and because they 
represented a problem in high pres.sure and high temperature reactions that 
was quite new to the chemical and engineering experience of this country, 
and that demanded a combined skill and knowledge of tlie highest order. 

Fresh obstacles however had in the meantime been developing to an easy 
road to our dyes production. As 1 have told you, we began by getting our 
silver salt ready made, but it w'as soon apparent that this source would be 
no longer available. This meant that we had to tackle the whole proldem of the 
manufacture of these long-process dye.stuffs. not only from the silver salt 
forward to the finished dyestuffs, but from the crude coal-tar anthracene right 
through its stages to the silver salt. The chemists among you will reali.se 
something of what was involved. Commercial anthracene could be had of 
40% purity only. This had to be purified up to 95% at two stages. It had then 
to be further sub-divided by sublimation with suf)er-heated steam, which again 
had to be converted into crude anthraquinone and this developed up to a 
purity of 95% before it could be ultimately sulphonated with oleum into 
the desired silver salt. 

Such was, roughly, tlie further road we had to travel for lack pf a supply 
of ready-made silver salt. It was a road with obstacles enough to scare 
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amateurs in ordinary times, and when one thinks of the conditions then existing, 
one wonders how we ever started or ever got through. For it was just then 
that the nation was realising how long and tough the struggle of War might be. 
Every man and every human activity were claimed for the services of the War. 
And not only men, but materials. Can one forget the difficulty with which 
we could be spared a few pounds of lead or a few hundredweights of steel, or 
how we felt it almost criminal to beg, for any purely business purpose, the 
smallest extra supply of sulphuric acid, oleum or glycerine ? I recall these 
facts now, not only to give you younger people some idea of the tense conditions 
of those times, but since criticism has sometimes been lodged against British 
dye-makers because they were not more advanced in their problems and 
production by 1918. Such criticism is apt to forget that not only were we 
all in person mainly engaged on other work essential to the War, but the very 
elements that go to the making of dyes were scarcely procurable. 

By dint of many and varied efforts we got our new buildings and plant 
erected, on a small scale at first, and later in much bigger form, so that we were 
ultimately equipped for the making of these anthraquinone colours from the 
coal-tar to the intermediates and the finished dyestuff. Having had to extend 
our operations to this broader field, we naturally made investigations as to 
wliat other colours we should tackle to justify this comparatively large chemical 
plant. Our chemical reader at the Patents Library had been kept very busy, 
and had supplied us with the necessary data for our own group of Vat dyestuffs, 
and in the meantime we had gathered round us several young men of 
chemical training, so that research was now going ahead in our own 
laboratories. 

Much of our attention just then was concentrated on colouring matters 
de|)cndent on the initial production of benzanthronc and the working of 
this up to a high state of purity wns one of the problems that engaged much of 
the attention of our chemists over a long period. The highly successful results 
of this work were of far-reaching importance in the later stages of our develop- 
ment, as pure benzanthrone became a very essential factor in the manufacture 
of new colours, to which 1 shall refer later. 

Apart from tliese Vat colours for our cotton trade, one of the dyestuffs 
that lay nearest to our path, and one that we knew would be of great use to 
the trade of the country was what had been known as Alizarine Sapphirole,'’ 
one of the sulphonated-amino-anthraquinones, containing Hydroxyl groups. 
This came in for early investigation, and by March, 1916, we had produced 
it in small quantities, while by the summer of that year we were making it 
for use in our own carpet dyehouse, and had sold httle lots quietly to our carpet 
friends, who prized it mightily. It is the fastest of the acid wool colours, and 
was looked upon as the key colour in blues for wool. Indeed, if it had been 
permitted to import one dyestuff during the War, and if there had been a 
census among wool dyers, the vote would have gone overwhelmingly in favour 
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of Alizarine vSapphirole. To give you some idea of the value of this colour, 
and the great loss felt by its absence, I think it worth while giving you a state- 
ment from important persons in the trade, which will speak for itself. On 
November 23rd, 1916, Mr. Sutcliffe Smith, a director of the Bradford Dyers 
Association, and for some years now chairman of the Colour Users Association, 
wrote an urgent letter to Mr., afterwards Sir Milton Sharp, chairman of that 
company, urging him to do all in his power to stimulate the production of 
Alizarine Sapphirole by some firm in this country, and in order to show its 
extreme importance, he proceeds : - 

“ During the first six months of this year we dyed for tliis trade 55,872 pieces. 
The average value of these pieces amounts to per piece, m^ing a cash 
turnover value of £yg2,2o8 for tlie six months. 

On account of our inability to obtain Sapphirole, our output has been so 
seriously curtailed that, had we been able to secure this dyeware, we could, 
with the same men working the same number of hours, have turned out 83,808 
pieces as against 55,872, and the value of goods passing through our hands 
would have been increased to ;^i, 173,31 2, or to sum up, goods to the extent 
of a further £^62,208 would have been treated in a year. No effort should 
be spared to produce this dyestuff as I cannot over-estimate its importance 
to the whole of the textile trade, and its production will not only re-habilitate 
Britisli reputation, but will be a distinct step in advance and a serious attempt 
to strike at Germany's supremacy." 

So much for the importance and value of this dyestuff to one firm, and that 
was typical of the whole woollen and carpet trade over the country. This 
letter was written on November 23rd, 1916, and was quite unknown to me at the 
time. We had been making the colour, using it ourselves, and supplying it to a 
few friends in the trade, as you have been told, for six months previously. 

But as I must explain at this point, we had given no publicity of any kind to 
our dye-making activities. We were using our production mostly for our own 
trade, and so had no occasion to advertise these activities or whatever achieve- 
ments we might be said to have accomplished. On November 28th of that 
year, 1916, there appeared a very triumphant advertisement in the morning 
papers from a large Dye Company under the heading “ A New British Dyestuff 
— Indanthrene Blue," claiming that whereas German chemists had 
prophesied that no British firm would produce this Vat dyestuff within ten 
years, they had now accomplished that feat. In spite of my native modesty, I 
thought it only fair to our chemists and to the situation generally to let it be 
known that this feat of the big Dye Company did not represent the high water- 
mark of British achievement — that we had been making that colour and others 
of the same series for over eighteen months, and that many thousand yards 
dyed by these colours had already gone from our works to all parts of the world, 
This letter of mine to the public press had the effect of bringing many enquiries 
from users, and among them one from the Bradford Dyers Association, who 
had learned that, besides Vat Colours, we were actually producing Alizarine 



April 12 , ig 29 JOURNAL OF THE R0VAL SOCIETY OF ARTS. 559 


Sapphirole after which, as I have shown, they were so much hungering. It led 
to an immediate meeting between the directors of that company and myself 
and much useful collaboration afterwards. They had delivery of the Sapphirole 
— ^which we called Solway Blue — within a few weeks of our meeting, as well 
as of some of the Vat colours, and they have not ceased to get them in in- 
creasing quantities and varieties from that day to this. I want here, if I may, 
to put on record the great spur given to our efforts by the directors of 
that company, especially by their late chairman, Sir Milton Sharp, who 
both in private and public was so frankly generous in his appreciation of our 
endeavours. It was a great help and stimulus at a difficult time. And these 
things are not forgotten. 

As I have said, that little bit of almost compulsory publicity brought us 
enquiries for colours from users all over the country, and we had to multiply the 
production as quickly as the conditions would allow. Of that most indispensible 
blue colour we were making by 1918 half the total pre-war imports, and by 
1919, 50% more than the total pre-war imports ; while to-day our production 
is several times the total pre-war imports, and the colour is also made now by 
other firms in this country. 

This was, perhaps, one of the chief services we rendered to the general trade 
of the country in the War, and I believe users were agreeably astonished at the 
moderation of our price. I sometimes think now that had they been dealing 
with a Scotsman from Aberdeen instead of one from Ayrshire, they 
might have been asked to pay a somewhat different figure for a commodity so 
invaluable at the time — one of tho.se little facts of which one likes to remind the 
ii.sers in our controversies to-day ! 

With these outside orders rushing in— we had one contract for 100 tons of 
colour — our dye-making section was becoming a place of considerable activity, 
and it was at this time that we decided to detach it from our textile business. 
It was first run under the name of '' Solway Dyes Company," still owned and 
operated entirely by ourselves. I w^as averse then to inviting outside capital 
for a business that had so many risks, and even now might only be 
temporary. 

But, as you can realise, all that long research by chemists, and the erection of 
buildings and plant to cope with large production, had made us dip fairly 
de^^plyinto our coffers, and we were a comparatively small private concern. 
This j)ossibility occurred to me. Why should we not try to interest some 
American makers in the results of our hard earned experience ? The money 
would be very useful. Several firms over there had been making dyes, but none 
so far had attempted such a colour as Alizarine Sapphirole, and very little 
had been done on Vat dyes. These anthraquinone colours were bound to 
have a large demand in the American market. We set out to interest some 
one in the making of them with a view to helping our finance in this obvious and 
natural way. It was still War-time, and negotiations were difficult, but during 
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1918 a plant was erected in America for the manufacture of a ton a week of our 
Solway Blue (Alizarine Sapphirole), from plans and processes prepared by us, 
and two of our chemists from little Carlisle went out to set that plant agoing in 
America. And it is working regularly till this day. 

In the next year, 1919, I went to America with a view to extending 
this idea. It led to an arrangement between ourselves and a large chemical 
company in America that has been of extreme importance and mutual value. 
In works over there were put up duphcates of what we were doing here. 
That arrangement has continued unbroken, and to-day they are supplying 
dyers and manufacturers of America with a large proportion of their very 
extensive requirements of Vat colours. There is a complete interchange of 
information and experience. This has brought advantages to both, and the 
association has been one of ever-increasing co-operation and cordiaUty. 

But my visit to America, which lasted some three months, had 
another result which turned out to be of far-reaching importance to our 
enterprise, and which I must relate as briefl\" as I can. By the end of 
1919, it was evident that our dyes venture was to be no passing phase and 
we had already taken an important step towards its establishment on a per- 
manent basis. This step, I should like to record, was taken shortly after, and as 
a direct result of a speech by the President of the Board of Trade, Sir 
Albert Stanley, now Lord Ashficld. In this speech he had explained the 
Government policy, whereby there would be a certain regulation in the impor- 
tation of dyestuffs for ten years after the War. Certain grants-in-aid would 
be given towards research, and also towards construction of plant for colours 
not yet made in sufficient quantities in this country. 

Up to this date all our dyes activities had been carried on in buildings adapted 
or erected within our textile area, and these were proving quite inadequate to 
cope with the demands now being made upon us. We decided that 
future developments should be on fresh fields — ^near the sea for effluent, and 
where we could have ample supply of suitable water and good transport 
facilities. Ultimately Grangemouth was chosen as fulfilling these conditions. 
There we got a site with an option on eighty acres, and we then became Scottish 
Dyes Limited. At this juncture we invited the financial co-operation of one 
outside party, a gentleman already interested in chemicals and thoroughly 
conversant with all the risks that might attach to a new dye industry in this 
country. At a later stage a few of the larger colour users and suppliers of 
chemicals also became financially interested in our undertaking. The 
construction of this new place was going ahead while I was in America at the 
end of 1919 and the beginning of 1920. We were laying plans for the 
manufacture of anthra-quinone dyestuffs on a big scale. 

But one factor had often worried us, and now became more acute in view 
of these extensions, namely, the supply of anthracene, which was the basis 
of all our operations. This hydro-carbon forms a very small fraction of the 
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coal-tar, and very few distillers would trouble to extract it, with the result 
that any industry dependent on anthracene was at the mercy of a few people. 
Even in our short experience we had had difficulties about supplies, while on 
several occasions we had had to pay exorbitant prices. It was obvious that if 
another source could be found for our necessary raw material, we should be 
on a much sounder footing for large operations. 

It came to our knowledge that a new process had recently been 
discovered in America for the production of Phthalic Anhydride from naphtha- 
lene by an air oxidation process. We had been aware that the production 
of anthraquinone from Phthalic Anhydride was an alternative source of supply 
for our starting material, but the cost of Phthalic Anhydride by any prc^vious 
process had seemed to shut the door to this avenue. It .struck us, however, 
that by this new air process the cost must be so low that it might bring the 
process within the field of possibility. So it was one of iny other missions 
on this visit to America to investigate this process, and to see whether the 
conditions were such that it might solve for us this outstanding trouble of 
anthracene supply. P'or it was obvious that if we could switch over from 
anthracene as our basic material to naphthalene, we should be on absolutely 
safe ground. Not only is naphthalene much lower in price, but the supply 
is practically unlimited, representing as it docs a fraction in the coal-tar some 
1 5 to 20 times the volume of anthracene. And it is isolated by practically every 
tar distiller. It was worth any effort to enable us to realise a condition of 
this kind. But would it be possible for us to acquire the process ? 

I must really refrain from entering on the story of that deal in America for 
the British rights of this new process for the manufacture of phthalic anhydride. 

1 f I ever write a romance, I think 1 shall call it by that sweet name ! 
Suffice it to say that when I recrossed the Atlantic, it was with this “ ugly 
duckling ” as part of my baggage. P'or when I presented it to our boys in 
the home yard and told them the cost, their congratulations, or their words of 
welcome were, I am afraid, not too effusive ! 

Other things were happening in the dye trade just then that made the 
advent of expensive ugly ducklings ” not too auspicious. I mentioned a 
short time ago that we had launched on our bigger scheme of dye-making on 
the basis of the Government promise to restrict the import of dyes for ten years, 
'i'his declaration of prohibition was given under an Act of 1876, whereby the 
King had power to prohibit the importation of arms, ammunition, gunpowder, 
or any other goods. The Government relied on the words ‘ ‘ any other goods ’ ' to 
enable them to exclude chemicals and dyestuffs. In August, 1919, this restriction 
was contested by a firm who wished to import certain chemicals, and the court , 
by what was called the Sankey judgment, held that the words “ any other 
goods " in that connection did not refer to chemicals or dyes, and that the 
Government had no power to prohibit the importation of these materials. 
As a result, there followed a full year in which users were free to imjx^rt all the 
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dyestuffs they wanted. At the same time the Government saw fit to take 
as part of their reparation payments from Germany huge quantities of dyestuffs. 
So that during the year 1920 and into 1921 it is claimed that dyestuffs to the 
value of something like £7,000,000 were arranged for import to this country. 
At the same time the Indian market, which had formerly been considered 
closed to German dyes, was made free to that country, with the result 
that large contracts which had been given to dye-makers in this country, 
ourselves included, were immediately repudiated. On the heels of this came 
what was known as the slump in trade, when demands for goods of all kinds 
seemed to stop in a single night. That combination of events made very 
melancholy times for the dye-makers here who had erected or were just 
erecting plants to supply the total needs of the country and the Empire. It 
was a cold draught indeed, two years of a bitterer wind than one ever wants to 
know again. 

But this hiatus, like adversity, was not without its uses. If our chemists 
were not needed for production, they could research ; they could improve and 
revise many existing processes, and they could venture out on new fields. 
So in these two adverse years, though we drew in our horns in many ways, we 
did not dispense with the services of a single chemist. Indeed, it was a time of 
precious research, which bore much good fruit, as you will see. 

Among other things, it gave time for our chemists to make better 
acquaintance with the ways of the little '' ugly duckling ” which I had thrown 
among them so unexpectedly. Like others, it had passed through a hazardous 
time enough. It seemed to contract certain foreign troubles as well as some 
home maladies, but at length it developed some quite unexpected feathers, 
and was soon to become the pet bird of the flock. Our chemists discovered 
that these beautiful long white crystals of phthalic anhydride were capable 
of flights which they had never anticipated. We had certainly expected them to 
bring us anthraquinone from naphthalene that would make us at least inde- 
pendent of the more limited anthracene, and perhaps at a lower price. This 
was soon accomplished, but our chemists found that not only could they get 
an anthraquinone of the requisite purity much more easily, but that it offered 
a ready avenue to new and important derivatives of anthraquinone without 
the necessity of passing through the anthraquinone stage — the white wings 
of the phthalic made possible the flight, free of that island altogether. 

As you chemists may know, a simple transformation involving phthalic 
anhydride consists of the production of benzoyl-benzoic acid from it by con- 
densation with benzene. Benzoyl-benzoic acid is simply anthraquinone with an 
extra molecule of water added to it, thereby leaving one of the links open 
between the two outside rings of the molecule. When this ring is closed by 
extracting the water with an agent such as sulphuric acid, anthraquinone is 
formed. But in most of our operations for which anthraquinone is needed 
it is not necessary to isolate the anthraquinone. The benzoyl-benzoic 
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acid acts as a raw material, and can be directly converted into any inter- 
mediate for which anthraquinone was formerly used. The application of this 
discovery by our chemists as a new use of phthalic anhydride is of far-reaching 
importance in the realm of anthraquinone dye-making, and is the subject of 
several Scottish Dyes patents. It now permeates practically all branches 
of our many processes, and has enabled these anthraquinone derivatives to be 
made with a degree of purity and at a price that was unattainable from the 
old process from anthracene. Indeed it may be looked upon as a revolution 
in that section of dye-making. 

One outstanding result of this process, and one that could never have been 
attained otherwise, is that it has enabled Scottish 05^65 to make and put on the 
market a Vat Blue colouring matter which is without question the fastest blue 
on the market. What is more, it is the fastest blue that has been made 
anywhere at any time, ancient or modem — a very big claim to make ! It 
has only been on the market some three years, and it will give you some idea of 
its recognition by the users of dyes if I tell you that of this one blue we now 
make more tons a year than the total imports of all Vat colours put together 
before the War. That I look upon as one of the greatest achievements of Dr. 
Thomas and his staff of research chemists, done largely during the slackness 
created by the * ' dump ' ' and ‘ ' slump ’ ’ period — ^but , as I mode.stly remind them, 
something they could never have done but for the advent of my not-too-welcome 

ugly duckling,'" the phthalic anhydride. 

Our duckling " is only at the beginning of its hatching. The latest 
product from it is Alizarine Red (Turkey Red) by a new process from para- 
chlor-benzoyl-benzoic acid, a derivative of phthalic anhydride. This red is the 
purest of its type that has yet been made, and a plant for its production of 
about 20 tons a week is now in operation. Another product about to be 
marketed is benzoic acid of a very high purity. Phthalic anhydride is 
also beginning to be used in this country for the manufacture of 
condensation resins for electrical work, and its uses in other directions keep 
ever on the increase. We are now making many tons a week of this beautiful 
crystal phthahc anhydride for our own use and for general sale, and the plant is 
about to be doubled. 

I must now refer to another product whose growth was specially nurtured 
during that adverse year till it ripened and feU into our harvest basket to 
brighten an otherwise gloomy autumn. I refer to Caledon Jade Green, a 
product by which Scottish Dyes has become better known perhaps than by 
anything else we have done. But that was not the result of a day or a year. 
As users before the War, we always felt much the want of a green of pure quality 
for our Sundour goods. Early in the days of our dye-making, and as soon 
as we had research chemists of our own, I determined that we should have a hunt 
for such a green. It was one of the obvious blanks of the Vat palette, for we 
had pure blue, yellow, purple and red, and I somehow felt that somewhere 
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amid that maze of compounds a green, such as was wanted, was lying buried. 
It was a vast field that had to be explored, and we knew it must be a long and 
tedious road. For over four years one or more of our chief chemists and 
assistants, were engaged mainly on this quest. Long periods there were of 
blank sterility, but ever and again little crops of verdure would give indications- 
of something coming, only to be left behind again and the hunt restarted. 
At last, on the nth September, 1920, the chemists came triumphantly to me 
with the first few grammes of the beautiful green colour that has not changed 
since, and that has indeed made history for itself and for Scottish Dyes. It was 
somewhat bluer in tone than one had hoped for, but a beautiful Jade, and it 
was there and then christened, and has ever since been known as Caledon 
Jade Green. ’’ 

The provisional specification was filed on 27th November, 1920 ; the 
complete patent was granted on zgtli May, 1922, the British number being 
181,304, and the Jade Green Patents over the world number 22 in all. Briefly, 
it is produced by oxidising dibenzanthrone to the hydroxy-derivative by 
means of manganese dioxide and sulphuric acid. This is then methylated, 
with dimethyl sulphate to give the Caledon Jade Green. Plant for its manu- 
facture was immediately erected both here and in America, and in a short time 
it had made a place for itself second to none in the Vat range. But why was 
it so important a colour that it should make such an immediate impression in 
the dye trade ? Because not only was it the only pure green of the antlira- 
quinone Vats, but it was found to be the fastest all-round colour of the whole 
Vat series. 

We learned, shortly after it was on the market, that the German dye-makers 
had adopted it in their laboratories as their new standard for all-round fastness 
— a tremendous honour to a new and foreign-made colour. Perhaps no achieve- 
ment up to that time had so convinced the Germans that British dye-makers 
were now a factor to be reckoned with. 

But this colour was patented in Germany, and they could not produce it. 
What would happen we sometimes wondered ; for we knew that they could not 
ignore the advent of a colour so outstanding as that Jade Green. In due 
time diplomatic soundings came, and in their wake developments which 
may almost be called historic. For the.se negotiations led to our being 
vi.sited in the North by three of the chiefs of the Badische Company of 
Ludwigshafen to discuss terms for the production by them in Germany of 
our Caledon Jade Green, 

That was on the 3rd July, 1925. I am frank in saying that we took the visit 
as a great compliment. It was the first time that I know of in at least half a 
century that representatives of a German company had come to Britain 
on such an errand. They were not easy negotiators, but we had a most 
friendly meeting, and at last the conditions were adjusted to the satisfaction of 
all parties. And now comes the sequel to the incident which I gave you 
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in the first part of my story. You must remember that these three 
gentlemen were from the same company as I had visited in the autumn of 
1913. When everything had been properly adjusted and documents signed, 
and we were indulging in more easy talk, I recalled to my friends in a bantering 
way the occurrence I have already mentioned to you, and Dr. Bohn’s jocular 
suggestion of placing my bust in the vacant niche in their Hall of Honour. 
' ' What about that bust now ? ” I chaffed them . ‘ ‘ Surely the J ade Green deserves 
the honour.” Their spokesman looked at me somewhat seriously. ” Bust ! ” 
said he, ” do you know, Mr. Morton, when we read your specification for that 
Jade Green we were so wild at having failed to discover it ourselves that we could 
have * kilt ' you.” They were most complimentary all the same, and in 
order to be quite fair on our side, I want to relate here that the collaboration 
with that company over this colour led to a suggestion on their part for an 
improvement in one of the stages of manufacture that has enabled us to produce 
it at considerably less cost, and has given the colour a much wider field of 
usefulness. In this both parties have benefited. As to the importance of 
the colour, I think it will not be questioned if I make the statement that it is 
the most outstanding discovery in the dye trade since the introduction of the 
first Vat dye-stuffs a quarter of a century ago. For this Jade Green is the 
fastest green made anywhere to-day. It is perhaps the fastest colour made 
anywhere. It has been on the market only a few years, and though I have 
not quite full data to verify it, I am going to venture the statement that of this 
Jade Green there is a bigger tonnage being made in the present year, between 
here, America and Germany, than the total tonnage of all the Vat colours put 
together in the year before the War. And the research and discovery of that 
epoch-making colour was all done in the little laboratories at Carlisle. 

I feel that you must have had more than enough of the details of a dye 
works. Before closing the catalogue, however, I just want to refer to one other 
phase becau.se I know' it is one that is sure to loom large in the future. For 
the most part my remarks have made reference to Vat colours, and in one’s 
mind one always considers them in their relation or application to cotton or 
vegetable fibres only. This is owing to the fact that, except in a few cases, the 
amount of caustic soda necessary for the dyeing of these Vats makes them 
inapplicable to wool or natural silk, as the caustic destroys or tenders the 
fibres to a very great extent. 

It has always been a dream of the manufacturer to get the use of 
these fast colours for wool and natural silk, and the trade has 
been waiting in expectancy for its realisation ever since the introduction 
of the Vat colours. In our textile laboratories we have spent much labour 
and research over this problem for several years. It was obvious that if these 
Vat dyestuffs could be got soluble in water, and could thereby be applied 
direct to the fibre wdthout vatting in an alkaline bath, the desired end would 
be attained. This is a research which I caused to be instituted in our textile dye 
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laboratories some years ago. In August, 1924, we were at last successful 
in finding a suitable process for rendering these aiithraquinone Vat dyestuffs- 
soluble in water. This process was at once handed over to Scottish Dyes to 
develop on a manufacturing basis. In January, 1923, we i.ssued from our 
works at Grangemouth Caledon Jade (keen in a soluble form as the first of 
what we called the '' Soledon Dyestuhs.’' This was the first anthraquinone 
Vat dyestuff to be put on the market by any firm in a soluble form. A few 
months previously a Swiss firm had put indigo on the market in a soluble 
form under the name of Indigosol, but it was by a different process of 
manufacture. They have confined their commercial activities so far, with 
perhaps one exception, to the production of soluble Indigoids or closely 
related compounds. 

This process of converting vat dyestuffs into their soluble sulphuric acid 
ester derivatives is a development that is now going on at Scottish Dyes in a 
vigorous way, and that has very great potentialities. It is a problem, so far as 
anthra-quinone Vats are concerned, that has been lying to be solved for many 
years. I am sure that in times to come it will be one of the main claims to 
distinction attaching to the chemists of this country in this age — that the 
long-looked-for solution has come from the chemists of these two British 
concerns — Morton Sundour Fabrics and Scottish Dyes. It is difficult to prophecy, 
but I do not think I shall be far from the mark if I hazard the statement that 
in ten years’ time all the so-called Fast Vat colours will be used mainly in 
this soluble form on cotton and other vegetable fibres as well as on wool and 
natural silk. I shall be much surprised also if they are not all, or nearly all, 
made by the new and simple process developed and fully patented in all 
countries by our two companies. 

I want to record here the splendid support given to all this work from its 
very inception by the chemists and engineers of the concern. They began as 
a very small band indeed, but they were loyal to the venture, and those who 
were there at the first, some fourteen years ago, are there to-day. We have 
not had cause to dispense with the services of a single chemist through all 
those years, nor has one left us, though several tempting offers have come 
their way. It may be interesting to relate that we have not at any time 
engaged, nor have we now in our employ, a single chemist who had previous 
experience in dye-making. They have been a band of ever-increasing strength, 
working in the friendliest co-operation and loyalty under Dr. Thomas, their head. 
We have had to mourn the loss through death of two young chemists, one of them, 
A. H, Davies, a scientist of great ability and promise. We have been lucky 
during most of these years in the official co-operation of Sir William Pope, of 
Cambridge University, whom we look upon as the father of our team, while 
for an even longer period we have had the countenance and constant interest 
and encouragement of Professor Armstrong, our chairman to-night, whom 
we may call the grandfather of the family. His visits, of a purely friendly 
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interest, in the early days were a source of great help and inspiration, which 
I should wish to put on record. 

In these more recent days we have all been adopted and have become part 
of a much larger family, for we were considered worthy of being included in 
the group which now forms the great Imperial Chemical Industries. While 
we continue our own activities and carry on along the old lines, we bask in the 
beneficence of the big chemical sun, and I see no reason why under it we should 
not produce fruits more precious and plentiful than ever in the past. For 
research is made more possible, and, what is most important, the fruits of 
research are capable of immediate realisation by reason of that great Bank 
on the River Thames. 

In closing the first part of my story I told you. liow the threads of our wel) 
liad suddenly been snapped, and how the second part would tell of the gathering 
lip of those broken ends, their piecing together and the starting of our new web. 
The work involved in all this process has kept us so busy and so absorbed 
that one has scarcely had time to look at this new web, now that it is in full 
swing again. Had it not been for the kindly insistence of friends, I question 
if one would ever have taken the leisure to sit down and look at it all in the 
way that the preparation of this paper has entailed. When one compares 
the new with the old, 1 am sure you will agree that we have now a web whose 
thr(‘ads have in them a strength and an interest incomparably greater than 
anything they ever had before. Every colour we use now speaks and lives 
and is full of the intensost new meaning. For instead of colour being only a 
blank page to us, it is now filled with a story of supreme interest, of long, 
arduous research, of high pressures and high temperatures, things attempted 
and done, telling also of things yet to do that are full of hope and adventure, 
which, after all, is real life. 

I only hope that in what 1 have said I may not have given the feeling of too 
much self-satisfaction in our accomplishments. There has been in certain 
quarters some adverse criticism of the slow })rogress being made by dye-makers 
in this country, especially, as it happens, in relation to Yat d^ es ; and some of the 
statements I have made I have thought perhaps overdue in reply to such 
criticism. But I can assure you that we are only too aware of tlie minor part 
we play in the great field of chemistr}^ and even of dye-making. What we have 
learned and wdiat we lia\m done have only taught us how marx ellous are the 
wonders of the new^ w'orld to which w^e have been introduced, and of wiiich 
we have touched only the margin. And among the things it has enabled us 
to appreciate the more is the gigantic work represented by the growth of 
synthetic dye-making in (Germany in the past fifty years. Only ignorance 
would try to belittle what has been accomplished by the chemists of that 
country during these past decades. If you young chemists w^ant to be enthused 
and to get inspiration for your work, read the story of the inception and 
<ievelopment of synthetic indigo as told by Dr. Brunck in his historic speech 
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at the opening of Hoffman House, in Berlin, in 1900. It tells a story of initiative,, 
skill, and indomitable perseverance against obstacles, for a period of eighteen 
years, that are worthy of a great epic. No one must ever deny them the 
honour due to that great work and others like it. But we must never forget,„ 
and the Germans always graciously acknowledge it, that they got the scent 
of all this trail from the young man Perkin of this country, who kept it valiantly 
for many years. We lost that trail some fifty years ago, but in the upheavals 
of these recent times our senses have again been quickened, and we have, I 
hope, caught up that trail again. This is all I should want to claim from the 
recounting of such incidents as I have given you and they could be multiplied 
from other works. We are again in the field, and it is for you young ones to 
keep keen of scent. See that you prove good sportsmen and that the trail be 
never again lost. 


DISCUSSION. 

The Chairman, in opening the discussion, said there was no one, probably, 
to whom Mr. Morton’s lecture could have the .significance that it liad to himself. 
The man from whom all these bles.sings flow, Hofmann, had l)een his first master 
in chemistry. It was Hofmann who, in 1843-; had made the discovery that the 
reduction product of the nitrobenzene prepared from 1^'araday’s benzene (1825) 
by Mitschcrlich in 1834, made by Zinin in 1841, was to be identiiied with Fritsche’s 
aniline, also first obtained in 1841, by distilling Indigo (Portuguese anil) with potash. 
Hofmann had exploited aniline with a marvellousenthusiasm, skill and thoroughness. 
He (the Chairman) had told the story at length in his contribution to the Hofmann 
Memorial Lecture liefore the Chemical Society. Hofmann, it should be noted, 
had set Perkin to work on anthracene. 

In 1869 be (the Chairman) had worked in the Leipzig laboratory alongside 
Graebe, then a Privat-docent. In collaboration with Lieberniann, Graebe had tlien 
but recentb^ established the relationship of alizarin with anthraquinone. He 
recollected Graebe coming to ICngland to negotiate with I^erkin over the Alizarin 
patent. On his return to England in 1870, Perkin had been one of the chemists 
with whom he was at once intimate and he had had the privilege of becoming his 
colleague, as junior Secretary of the Chemical Society, in 1875. Perkin had laid 
the foundation stone of the dye-stuff industry by his discovery in 1856 of Mauve, 
which he began to manufacture at Greenford Green in i<S57. He (the Chairman) 
had known all t he chief actors in the great colour drama ; a more brilliant intellectual 
band could not be. Beginning w'ork in the year in which, through Kekul6’s inspired 
genius, benzene l^ecamc a living soul, he could overlook an astounding field of 

discovery. The romance of the story^ was beyond words one almost transcending 

imagination. Moreover, it was all absolute solid fact registered in terms of most 
wonderful colour, capped by Jade Green. If Mr. Morton had been true to his 
colours, he would have appeared in Ja.de Green that night, instead of in a dull 
black suit. The world strutted in colour but had no undei-standing of the work. 
Chemists were a small class apart, content with the content of true achievement, 
which was ever the best reward, above and apart from any praise or payment. 
Mr. Morton had a rich reward, he felt sure, in the knowledge of his brillicint success, 
in addition to the material ways in which the world was sliowing approval of his 
work. No man had better reason to be proud of his success ; he had won it because 
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hi* liad been qualified lor the work and with calculated means. “ Dour/' however 
it was pronounced,* was a word associated with the Scot. l\H3ple were told it 
meant stubborn/' or “ hard to move." In Mr. Morton’s case it had meant 
" hard at the attack." Throughout his career he had gone steadily forward, always 
improving. His success in the chemical field recalled that f>f Perkin. Perkin was 
always vaunted as the discoverer of the first artificial dye-stuff, Mauve. The 
discoveiy' was sheer accident ; there was nothing in it. lArkin’s greatness lay in 
recognising his opportunity and entering upon the astounding task of founding 
an industry when a youth of only nineteen ; bis greatness lay still more in succeeding. 
Raw materials had had to be found. lA'ery operation had been new - at least on 
the scale on which lie liad btnm called to work. Special plant had had to be designed 
and constructed for each process. There must have bet*n something of the prophet 
in Iku'kin in those ('arly days to have led his father to put his means into the boy’s 
('uterprise and his brother to become his partner and look after the business side. 
He (the Chairman) would sliow the audience the pictures of father and sons a 
wonderful triumvirate. l\‘rkin had led tlie world into fields of loveliness tjndreaint 
of before his tinu‘ but he had made only a modest commercial success of his beautiful 
(oundling and its far more stalwart, light-fast, pigmentary relatives. He was 
too narrowly educated, too inexperienced in the world; he had no he.*]pers; he 
lacked the vision to devadop and expand his business to the extent neces.sar\' to 
meet the growing conqK'tition. He had stolen a march on Crrael>e but German 
commercial-scientific solidarity was eventually too much for him. His retirement 
from the field had also higher reasons. He was no mere maker of goods. He was 
an artist in man^' ways a musician ; he could whdd tlie brush ; he was a bit of 
a Luciiihis in earl\' days tlie tendcmcy was far more marked in his jovial and 
more worldly brother : )k‘ was only led by ins puety to become a vegetarian and 
alistainer in later life ; he luid wonderful fingers, winch he itched to put to further 
creative use. Above all, th(‘ holy fire of original genius burnt within him, so he 
\vithdrew to his laboratory and became the physical chemist of high degree, an 
(‘xample for all time, i'lien* was more than something of the prophet in Mr. Morton, 
lie looked the part om* could imagine him preaching a gospiel in a Scotch kirk. 

had magic personality, tlie power of attracting discip)les who remained not 
mtuely his fellow workers but one with himself in a passionate determination to 
i'arry their mission to succe.ss. His had been a more difficult task than Perkin’s. 
He had been called on to do more difficult things at a time when everything was 
<liffieult. Still, he had an organisation at his command and faithful assistants. 
He. too, was full of wit. i'hat he had busine.ss ability rvas clear; he also had 
complete technical command of the textile and dyeing industry. He would not 
say that Mr. Morton understood dye-.stutf making technicalh’ he did not sup)pose 
lie could answer a questHur in an examination but he was m complete sympathy 
witli its problems, its methods and its difficulties. Obviously, too, he had the 
research spirit within liiin dns study of fading was proof. In addition, lie was a 
man of high artistic feeling and cultuix;. He had scoured the world in search of 
colour patterns. If one Avent to liis museum in ('arlisle one would see a wonderful 
colk^ction. He would now yiay Mr. Morton his highest compliment. Nothing had 
struck him (the Chairman) more as a youth, when a student in Leipzig, than the 
cultured intelligence (largel\- derived from the University) of the German business 
man. He had had the entry' to several houses there. He had met with nothing 
of the kind on his return to luigland and had rarely met with it here in the interviil. 

’’'To me it is ‘'dower” having always at the back of nu' headthe German verb dauern, 

to last, which must V>e at its root. I prefer to render it as “ lasting, steadfast, trustworthy.” 
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except in houses like that of the late Dr. Mond. Dr. Mond had made his industry 
a great success. German industry had always been in the hands of technically 
qualified directorates. We had too often courted aristocratic failure. The Dyestufi 
industry had been a failure in this country from the time of Perkin up to the war, 
because it was never in the hands of business men of suflBicient intellectual calibre, 
culture and sympathy. We should hold our fair share of the industry only so long 
as such men had charge of its ways and means. Chemists might come, chemists 
might go — they were indispensable — ^but a wide charity must also be operative 
to make an industry succeed. 

He had felt it a great privilege during the past dozen years to have had Mr. 
Morton as a friend ; to him he had been an intensely interesting study. To chemists 
he brought a lesson of the greatest consequence. They might have played their 
part at any time. Some had long held that English failure to maintain an organic 
chemical industry had been due to lack of leadership on the commercial side — to 
lack of intelligence in our business men. Mr. Morton had proved that to demons- 
tration but in so doing he had given a warning. He had developed only a section 
of the industry. The larger section had been encouraged into a passing prosperity 
by entirely artificial means. No mere combine would sustain it. Complete and 
undivided technical efficiency of management alone would secure its continued 
success. For chemists it was an anxious time : they were accustomed to weigh 
and measure and were not without ability to read even a commercial barometer. 

Mr. H. T. Tizard, C.B., F.R.S. (Permanent Secretary, Department of Scientific 
and Industrial Research) said he need hardly tell the Chairman, at an^^ rate, that 
personally he knew nothing whatever about the subject. He had attended the 
meeting because of his general interest in the matter, and also because the ver>’ 
high reputation of the lecturer had even reached one, in the person of himself, 
who knew very little about organic chemistry. All he could say. after having 
listened to the lecture, was that not one minute of one's time had been wasted* 
Mr. Morton had given a magnificent record of one of the greatest achievements of 
modern times. He could not help feeling that if the country had a few more like 
him the depression which was so apparent today would not be there. He had 
happened to note one or two remarks of Mr. Morton as he had been delivering his 
lecture, and he did not think he could do better than repeat them. The first, which 
had a bearing on the recent remarks of H.R.H. the Prince of Wales, was " Our 
firm had behind it a long-standing reputation for reliable goods. ... It was at 
this time I made an exhaustive tour personally among our customers." The next 
quotation he desired to make- -and one w^hich he would like to see written up 
everywhere — was, " I was adverse then to inviting outside capital for a kind of 
business that had so many risks, and which even now might only be temporary." 
Finally, and the greatest quotation of all, and one which earned everyone's respect 
and admiration, because it showed the lecturer’s courage and long-sightedness : 
" If our chemists were not needed for production they could research, so in these 
two adverse years, though we drew in our horns in many ways, we did not 
dispense with the services of a single cheraLst." He thought he need say no more, 
because nothing he could say could really enhance Mr. Morton's reputation. He 
could only conclude by saying how glad all those who had the interests of the 
country at heart must be that Mr. Morton had not suffered through his courage, 
and through putting into his business all that he had to put in. 

Mr, G. P. Baker, who is connected with the dye industry as applied to textile 
printing, said he had attended that night to pay his tribute of appreciation 
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to Mr. Morton, whom he had known for very many years, and whom, after having 
listened to the paper, he admired more than ever. It was a wonderful story which 
Mr. Morton had told. What an incentive it was to the young chemists of the 
present generation. His own days of energy had departed, but he desired to em- 
phasise what Mr, Morton had said — ^that before every young man there must be 
an ideal — something towards wliich he must aim ; an ideal such as Mr. Morton 
had had after seeing his goods in a window damaged through no fault of his own. 
He thought that the niche in the wall of that hall of honour which had been 
mentioned was still reserved for James Morton, and that his bust would be found 
there some day. Britons were proud of Mr. Morton ; he had forged the most 
important link in thechainof the dye industry of this country since Perkin’s day. 
That in itselt was a great achievement. 

Mr. T. C. Dugdale remarked that it was well known genej-ally that the pioneer 
work which had been done by Sundour had been eminently valuable all over the 
textile trade. Scottish dyes had saved the country during and after the war. 
From that point of view, had it not been for the lecturer, probably the country 
would have found itself very badly wrecked as far as fast colour was concerned, 
because it had been impossible to get any sound dyes from Germany, the Govern- 
ment having seen fit at one time to debar them entirely. It had been the fact 
that Scottish dyes had been originated by Mr. Morton which had saved the situation 
for all textile people. For that reason alone eveiy chemist and every artist who had 
any connection at all with the textile trade should be extremely grateful to Mr. 
Morton. The paper contained a history of the subject which it was well worth 
w^hile everyone digesting at leisure. 

Mr, J. Guilfoyle Williams said he was engaged in a large departmental store 
in London and had been very interested in that part of the lecture dealing with 
fast dyes. Perhaps a few remarks from the consumer’s point of view might not 
be out of place. He found that the term "'guaranteed fast dye” was used sometimes 
in a very loose sense either by the manufacturer, the buyer, or the wholesaler of 
the cloth. At least 15 per cent, of the samples wdiich were submitted to him by 
the buyers of the organisation with wdiich he was concerned were not fast dyes ; 
a number of them were ordinary cotton dyes, and some of them were very fugitive. 
He thought there was need for education of the buyers and of the public concerning 
fast d^’^es. For instance, he had recently been told by a buyer that he did not 
really see much point in the Vat dyes, as he had been told on excellent authority 
(a traveller in fabrics) that Vat dyes were simply ordinary dyed fabrics w^hich had 
been washed until no more colour came out. 

The Chairman, interrupting, said he did not think the meeting could enter 
into a general discussion of fast dyeing that evening. 

Mr. Henry G. Dowling said Mr. Morton had stated that those concerned in 
the matter must study the science of selling. That was an echo of what the Prince 
of Wales had said that week. Mr. Morton certainly seemed to be a prophet with 
a message. The story of the adoption of the trade mark had been most interesting. 
It showed the value of a good trade mark and a good slogan in business. He 
himself also desired to emphasise the importance of personal contact with customers. 
If principals of businesses would get into direct contact with some of their customers 
and endeavour to get to know the requirements of their customers it would be 
better for trade generally. Another point in the lecture which had interested him 
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v\ as that which referred to the value of science schools. He was certain that was 
a point wliich appealed to the Royal Society of Arts -which was a Society for the 
promotion of arts and commerce. Another very great point was the value of 
idealism in business. Mr. Morton had had an ideal, and to a young man like himself 
thdt liad appealed to liim. Another matter from the political point of view was 
that of the value of .safeguarding. He was not conversant with the chemical formula:* 
and processes involved, but it was interesting to him to know^ that many of the 
names which were frequently used wdien discussing dye colours owed their origin 
to Mr, Morton’s work. He also could not help feeling that Mr. Morton had been 
somewhat inspired by that great man, William Morris, who, whatever lie attempted, 
mastered, finding pleasurable deJiglit in the hardest of work. Morris insisted on 
liis own complete absorption in his work. He also insisted that the materials 
which he employed should be sound and durable, and, he believed, also made his 
own dyes. As a young man he was proud to have listened to the lecture. Mr. 
Morton had referred to “ the beneficent trust.’’ It was a surprise* to him tliat under 
a trust or combine individualism was still possible. 

Mr. M. AtktnsOxX Adam said he had listened with. \'ery great interest to the 
lecture. Nothing but Mr. Morton's indomitable driving energy could have carried 
him through his initial dilliciilties. He had had the privilege of visiting Mr. Morton’s 
works in Carlisle in 1915, and to have seen the beginning of the development of 
Mr, Morton's dye production. At that time he had been very much afraid for the 
successful accomplishment of the effort on which Mr. Morton had started, as it 
seemed so extraordinarily difficult. He had watched Mr. Morton 's efforts throughout 
the years, and had been more and more struck with liis vision, and his idealism^ 
and with the powerful driving energy by which he secured tJie accomplishment 
of his aims in face of all obstacles. 

i>K. Thomas Jones said tlic last speaker had referred to tlu; fact that he had 
visited the Carlisle works in 1913, t)ut he himself liad had tlie prouder privilege 
(jf having visited tht^ tomato house at Penrith, and he remembered quite distinctly 
the exposed cards of yarn. The " Flodden Field ” was A ery vivid before his mind’s 
eye noAv, It was quite triu* tliat Mr. Morton was a man of remarkable driving 
energy and of vision, and of all the other qualities with wdiich he had been credited 
that night, but nothing had been said about Mrs. Morton or the family, and what 
they had had to endure, and he was almost inclined to ask the meeting to pass a 
vote of sympath)^ with Mrs. Morton and the family at having had to live wuth Mr. 
Morton- or, rather, to have liad to live without him ! His hrst sight of Mr. 
Morton had been in a small room in which the Forty Club met in Glasgow'- he 
supposed about thirty years ago — -and Mr. Morton had on that occasion been 
reading a paper on William Morris. That might interest one of the previous 
speakers who had referred to William Morris, Might he make one appeal to the 
Chairman ? Would he ask the chemist who had been referred to several times 
(luring the lecture (Dr. Thomas) to stand up so that everybody might see him. 

(1 )r. Thomas stood in his place and w'as given a hearty reception by the meeting.) 

Mr. W. K. Beaumont said, as one who was particularly doMing with the selling 
of the lecturer's goods, he would like to ask wdiether the new' process of producing 
the dyes would make Sundour dyes absolutely fadeless. He had had experience 
with guaranteed fabrics, and some of them had been returned to him as having 
faded. There were very few' such occasions he would admit, but he would like 
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to know whether in the future the dye industry would produce absolutely 
guaranteed fadeless dyes, and whether that fadeless guarantee would extend for 
more than, say, two years, or if there was any limit to the lasting of Sundour dyes. 

Dr. Arthur IIopw’ood said the Chairman’s remarks with reference to Professor 
Perkin were quite exemplified in Mr. Morton also. Mr. Morton’s father had been 
very similar indeed to Professor Perkin’s father — a man of outstanding ability 
and a pioneer in many directions. The great fact which he had noticed about 
Mr. Morton was that he never allowed any difficulty, however big, to stand in his 
way. As a textile man he had been confronted with the difficulties of getting 
dyes during the War, and had reluctantly to switch over to the work of a chemist 
to make dyes himself by most complicated processes, and yet he had carried these 
out in a most remarkable manner. Another point not so well known was that 
Mr. Morton sent his workers to a School of Chemistry iji Carlisle to receive their 
education there, and also paid their fees and wages whilst they attended the classes. 
Three other textile firms did the same in Carlisle, which was a ver^^ fine example 
to the rest of the manufacturers in the country. 

The Chairman, in moving a \*ote of thanks to the lecturer, said the lecture 
would in a measure- - but only in a measure — help the world to understand what 
liad been done. The story could not be told in a way to bring it fully home. It, 
was apparently only at intervals that the people of the world got such men of 
genius as Mr. Morton coming up amongst them. To those present it must have 
been a great pleasure to see a genius for once in their lives. 

The vote of thanks was carried unanimously. 

The Lecturer, in acknowledging the vote, said tlie remarks which had been 
made about him had been much too flattering. One speaker had asked a very 
pointed question which he had better answer — ^about the fastness of the dj^es. As 
he had said in the paper, in all his firm’s efforts to get fast colours they had aimed 
at what was called practically fast dyes. 31 u‘ iiudience would have gathered that 
the effort he had made had been in the nature of a protest against something which 
had been entirely wrong. There had been something almost immoral in the things 
which had been done, and his effort to get a new standard of colour Inid been in 
the nature of a protest. Ever since then his firm had l>een aiming step by st(q> 
to get to a still higher point. They had got some colours that really might be called 
absolutely fast if they were properly dyed and properly handled ; but, as was well 
known, in the course of about a half a dozen processes where the human factor 
came in there was an opportunity of something going wrong. In all guaranteed 
goods one had to take account of the human factor which might have made a slip. 
In the early days of Sundour the firm had laid aside a sura out of profits against 
complaints which might come in ; but it had been found that the number of com- 
plaints had been so infinitesimal that that reserve had been abandoned altogether. 
They had found that by using the very best colours known, and dyeing them in 
the best possible way, the number of complaints had been really infinitesimal. 
He was certain that if dyers took the utmost advantage of what was now available, 
the trade would never have complaints on that score. It was the fact that some 
dyers took advantage of using less good materials, which made the bad impression. 

He would like, before he sat down, to say how very pleased he was that Professor 
Armstrong had taken the chair. From the first occasion when he had visited him, in 
1915* Professor Armstrong had taken a profound interest in the development of 
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the work, and had been an enormous stimulus to the young chemists of the firm. 
He would ask one or two of them out to lunch in order to talk over things, and 
one could hardly realise how much that helped in the early stages of the work. 
He could not be too grateful for the very keen interest which Professor Armstrong 
had always taken in the matter, and he desired to close by asking the audience to 
pass a hearty vote of thanks to Professor Armstrong for presiding. 

The vote of thanks was carried unanimously, and the meeting terminated. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Mondw, April 15. Electrical En^'inoers, Institution of, 
Savoy Place, VV.C\ 7 p.m. Iiitoruial Mcetinji. 

At the Muiversity, Liverpool. 7 p.m. Annual 
tieneral Meeting. 

At the University, Edmund Street, Birmingham 
7 p.m. The Hon. Sir Charles A. Parsons and Mr. 
|. Rosen, “ Direct Generation ot Alternating Current 
at High V^^ltages.” 

Geographical Society, at the ^-olian Hall, .\ew Bond 
Street, W. 8.30 p.in. 

Tuesday, April r 6 .. Bast India Association, at Caxtoti 
Hall, Westminster, S.W'. .t.30 p.m. Colonel Sir 

T. Carey Evans, “ Health Progress in India.” 
iitatistical Society, at the Roval Society of Arts, 
Adelphi, W.C. 5.15 ji.m. I^of. C. Bresi iani-Turroni, 
” The Movement of Wages in Germany during the 
Depreciation of the Mark and after Stabilisation 
(1920-28).” 

Transport, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.45 p.m. Mr. R. 
Bell, ” Transix)rt Developments in 1928.” 

-At tJie (Jueen’s Hotel, Birmingham. 0 p.m. Annual 
tieneral Meeting. 

\Vi.;d,v|);sday, April 1 7.. Civil Engineers, Institution of, 
('ireat George Street, S.W. (> p.m. Mr. El T. Painton, 
” Problems involved in the Design of Clverland 
Transmission Lines.” 

Electrical lingineers, Institution of, at the Royal 
Victoria Hotel, Sheffield, 7.30 p.m. Mr. E. H. 
Rosencrants, ” l^ractice and Progress in Combustion 
of Coal as Applied to Steam Generation.” 

At the Cleveland Technical Institute, Middlesbrough. 
7‘ p.m. Annual General Meeting. 

I’ood EJiducation Scx:ietv, 29, Gordon Square, W.C. 

3 p.m. M*-, C. E. Hecht, “ Aids to Fitness.” 

Metals, Institute of, at Thomas’ CaR', Swansea. 7 p.m. 
Annual General Meeting. 

Meteorological Society, 49, Cromwell Road, S.W. 
5 p.m. 1, The late W. H. Dines and 1 .. H. G. 
Dines, ” Monthly mean values of Radiation from 
various parts of the Sky at Benson, Oxfordshire ” 
(Vol. 2, No, ii). 2. Mr. L. H. G. Dines, “An Analysis 
of the Changes of Temperature with Height in the 


Stratosphere over the British Isles” (\^ol. 2, No. 18). 
3. Mr. H. A. Etunt, ” A Basis tor Seasonal Forecasting 
in Australia.” 

Microscopical Society, 20, Hanover Square, W. 7.30 
p.m. 1. Professor Dr. E. Ghosh, ” Two New Suctoria 
from Sewer Water.” 2. Messrs. P. L. Li, H. S, D. 
Garven, and R. Floward Mole, " The Microscopic. 
Anatomy of the Vascular System of the Dog's Spleen.” 
3. Mr. D. S. Spence, ” A Method of Finding the 
Refractive Index of a Drop of Mounting Medium.” 
United Servdee Institution, Whitehall, S.W. 3.30 p.m. 
Lt -Commdr. J. j. C. Irving, ” Coronel and the 
Falklands.” 

Thursday, April 18. .Aeronautical Society, at the 
Royal Society of Ana's, Adelphi, W.C. 6.30 p.m. 
Colonel V. C. Richmond, “ Rioi.” 

Antiquaries Society ol, Burl ngton House, W. 5.30 p na. 
Automobile Engineers, Institution of, at the Technical 
Institute, Guildford. 7 p.m. Mr. H. W. Pitt, 
‘‘ Central Lubrication of Chassis Bearings.” 

Electrical F)ngincere, Institution of, Savoy Place, W.C. 
6 p.m, Mr, R. A Chattock, ” The Modern Use of 
I^ilveriscd Fuel in Power Stations.” 

At Trinity College, Dublin. 7.45 p.m. Mr. J. D. 
Ferguson, “ f-ilectric Time Signalling.” 

Linnean Society, Burlington House, W. 5 p.m. 
Mechanical Fhigineers, Institution of, at Halifax. 

6.45 p.m. Mr. J. G. Stirk, '* Modern Machine Tools.” 
Mining and Metallurgy, Institution of, at Burlington 
House, W. 5.30 p.m. 

Friday, April 19.. Junior Institution of Engineers, 3^, 
Victoria Street, S.W. 7.3c) p.m, Lt.-Colonel ]. T. C. 
Moore-Braba/on, ‘‘ Early Aviation.” 

Dyers and Colourists, Society of, at Milton Hall, 
Manchester. 7.30 p.m. .Annual Meeting. 

London Society, at the Royal Soctf.ty of Arts, 
Adelphi, W.C; 5 p.m. The Right Hon. Sir William 
Bull, ” London and the Channel Tunnel.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W. 6 p.m. Mr. W. Reavell, ” Keysand Keyways.” 
Physical Society, at the Imoerial College of Science 
and Technology, South Kensington, S.W. 5 p.m. 
Prof. P. VV. Bridgman, “The Proixbrties of the 
Elements under High Pressures.” (Guthrie Lecture.) 
Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Professor Owen T. Jones, “ The History of the Grand 
Canyon, Yellowstone National Park.” 
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NOTICES. 

NEXT WEEK. 

Monday', April 22nd, at <s p.m. (Aldred Lecture.) Sir K. Di-msun Ross 
t d.K., Pli.D., Professor of Persian and Director of the School of Oriental 
studies, rnjversit\^ of I.ondon, “ Nomadic Movements in Asia.” (Lecture 1 ). 

\\'1':i)m:si)av, Aprii. 24th, at S p.m. (Ordinary Meeting.) Lvn'J'on Im.etc ino^, 
P».A, (of the l^ritish Pjioadcastin^' I'orporation), ” Recent Developments in 
iahicational Broadcasting.” PRoi lssor 'I'. Pi:R( v Nunn, M.A., D.Sc., Litt.D., 
vill pra'side. 


COUNCIL. 

A meeting ot tlu* Council was held on Monday, April Sth. Present : 
>ir (ie(»rg(‘ Sutton, Bt., in the ( hair : Sir Charles H. Armstrong ; Lord Askwith, 
iv.(M)., K.( ., D.C'.L. : Mr. Llewelyn B. .Atkinson, M.l.E.lC ; Sir Charles 
Muart Bayk*y, (LCM.IC, K.C'.S.I. : Captain Sir .Arthur ClarktN K.B.E. ; Mr. 
Pett'r MacIntyre Ewins, M.A., I.L.D. ; Sir lAlward (iait, K.l'.S.L, (M.E. ; 
>ir Alexander Oibb, C,.B. 1 C, ('.B. ; Sir Kob'ert Abbott Hadtield, lU., D.Sc., 
k'.K.S. ; Cob Sir Arthur Holbrook. K.B.IC, M.P. ; Sir Herbert Jackson, K.B.E. , 
i'.K.S. ; Major Sir Hnmplirey Leggett, K.IC, D.S.O. ; Sir Philip Magnus, Bt. : 
Sir Reginald A. Mant, K.CM.E., C.S.I. ; Sir Henry .A. Miers, E.K.S. ; Sir 
Richard Redmayne, K.C.IL : Mr. Alan .\. ('am])bell Swinton, ICR.S. ; Air. 
( armichael Tliomas, and Sir b'rank Warner, K.B.E., with Air. (i. K. Alenzies, 
Al.A. (Secndary), and Mr. \\\ Perry, B.A. (Assistant SecnAarx). 

Pile lolJowing candidates were duly elected b'ellows of the Society : - 

Abbott, Stephen Shapland, Southall. Middlesex. 

Ali, A. \hi.suf, (bB.K., London. 

Atkins, Heni*)' Kent. London. 

Bodlcy, Frederick Charles, Ontario, Canada. 

Catchatoor, T. N. Joseph, Rangoon, Burma. 

Cooper, Arthur Thomas, M. I list. C'. PL. London. 
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Cramp, Charles Courtney, London. 

Dart, Edward N., l^dham, New York, U.S.A. 

Delfos, Cornelis Fredrik, Pretoria, Soutli Africa. 

Fielding, (George William, Ashton-under >Lyne, Lancs. 

Gibson, Norman R., Niagara Falls, New York, U.S.A. 

Glass, Frederick James, Doncaster. 

Godson, G. Bird, London. 

Hashmi, M. Nasiruddin, Hyderabad, India. 

Heasman, Arthur William, M.V'.O., O.B.K., London. 

Heylin, Henry l^roughain. O.B.K., Tilehurst-on-Tharaes. 
jatia, Kanai Lall, Calcutta, India. 

Lang, John G., Saltash, Cornwall. 

McDougall, Charles, l.ondon. 

McGowan. Sir Harry, K.ICE., London. 

Olsen, George Frederic. Los Angeles, Cal., U.S.A. 
l^atrick, William Thomas, J.P., Guildford, Surrey. 

Ramey, Blaine, B.. Towson, Maryland, l\S..\. 

R^iu, Ramanathpur Subl)a, Jkunbay, India. 

Reynolds, Lyn, Hyde, Cheshire. 

Warburton, Percy, High I.ane, Cheshire. 

Watson, Alexander Silver Foord, hallowtield, Manchester. 

White, Thomas G., Seven Kings, Essex. 

The thanks of the ('ouncil were accorded to Sii' Charles Wakefield for liis 
donation of /500 to the hdnid for the I^n^servation of Ancient Cottagcis. 

Tile Chairman of the Council and Mr. P. Morley Horder, (liainnan of llu‘ 
ILxecntive Committee of the Fund for the Pre.servation of Ancient C'ottagcs, 
were autliorised to sign the contract for the sale of West Wycombe and to alhx 
the Society’s seal thereto. 

Further consideration was given to the (jiiestion of tlie award of the Albert 
Medal for 

Ih'eparation of the Balloting List for the new Council was begun. 

A quantity of financial and formal business was transacted. 


SEVENTEENTH ORDINARY MEETING. 

Wi:i)\KSDA^h Apkil lotli, J(j2(}. Sir Rk hard A. S. Pa(h:'j in the Chair. 

A Paper on “ Some Modern Aspects of Electrical Cominnnication,” was read 
l)y Ml?, (j. H. Nash, C.B.E., M.I.E.E., European C hief Engineer, International 
Standard Electric C\)r])oration. The Paper and discussion will he published in 
the Journal on June 7th. 


INDIAN SECTION. 

Friday, April 12th, 1929. Sir Stanley Reed, K.B.E., J.L.D., in the 
('hair. A paper on Recent Electrical Developments in India/' was read by 
Mr. A. T. Cooper, M.Inst.C.E., M.LMech.E., M.I.E.E., M.Coiis.E. The paper 
and discussion will be published in the Journal on June 14th. 
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PROCEEDINGS OF THE SOCIETY. 

THIRTEENTH ORDINARY MEETING. 

Wi:i)NESi)Ay, Febkuary 27™, 1929. 

Dr. L. a. Jordan, D.Sc., F.l.C. (Director, Research Association of British 
Paint, Colour and Varnish Manufacturers) in the Chair. 

The followin.e: i)a])er was read : — 

EAST INDIAN COPALS AND DAMAKS. 

By a. r. Si TER. 

iNTRODrenoN. 

Rcsi}is are, with one important exception, of vegetable origin, formed by 
the oxidation of natural or artificially stimulated exudations from certain 
plants, '['he vxception referred to is shellac, which, instead of exuding from 
the plant, has to pass through the body of an insect attached to the plant. 

'['he resins are, therefore, closely allied to such botanical products aslatices, 
vegetable waxes, gums and wood oil ; in fact, there are quite a number of 
intermediate products, containing two or more of tluxse exudations in mixture. 
A very largo number of plants of x’arious natural orders produce resins. 
These differ in their characteristi('s comparatively little, but not all of them 
have attained economic \'alue. 

The distribution of resiniferous plants is world-wide, extending in both 
hemispheres from the equator far down into the tem])erate zones. Copals 
and damars are fotind right through the I'Tir East in a broad belt along the 
equator and again througli the African continent. In the southern hemisphere. 
New Zealand, lietween .40 and 50 degrees of latitude, is the home of the Kauri 
ix'sin, and similar copals occur in Northern South America, ih'azil and along 
the Andes to ])oints much further south. In the northern hemisphere, resins 
are collected largely round the Mediterranean and Central Europe, while 
the pine forests of North America are responsible for enormous quantities 
of oleo-resins. 

As I have stated, not all of these resins are collected and employed in 
industry. Of those known to commtTce, the two chief groups are the copals 
and the damars. The resinous products of the various pines arc grouped 
by themselves, since they mostly do not come into commerce in their raw 
state, but are distilled into spirit of turpentine and rosin at the source of 
production. Among the minor resins are best known sandarac from Morocco 
and Southern Australia ; mastic from Chios and the Levant generally ; red 
and yellow accroydes from Southern Australia, and benzoin from the East 
and West Indies. 
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The grouping of the major resins into copal on the one hand and damar 
on the other, is somewhat arbitrary but quite useful, being based upon the 
difference of their physical characteristics. It is with these two groups that 
we shall chiefly concern ourselves to-night. 


The copals of commerce comprise the following resins, given with their 
botanical origin and chief country of collection : — 


Macassar, or Manilla Copal 
Kauri Copal. 

Congo Copal. 

Zanzibar or Lindi Copal. 

Mozambique or Inhambane C. 

Sierra Leone Copal. 

Angola (Benguela) Copal 
Demerara Copal. 


Agathis alba Foxw. 
Agathis robusta. 
Copaifera and 
Trachylobium $pp. 
Track. Horni- 


Dutch East Indies. 
New Zealand. 
Belgian Congo. 


manmana. 


Copaifera species. 


Zanzibar, Madagascar 
and East Coast. 
Madagascar and East 
Coast. 

Copaif era Guibourtiana West Coast Africa. 
Daniellia species. West Coast Africa. 
Hymenea Courbaril West Indies and 
(Locust tree). Central America. 


Of these resiniferous trees, the Agathis alba and A. robusta belong to the 
order of the Coniferae, all others to the order Leguminosae, sub-order 
Ceasalpiniaceae. 

The damar-producing trees all belong, as far as is known, to the rich and 
varied natural order of the Dipterocarpaceae, chiefly the genera Shorea, 
Hopea, Balanocarpus, Vatica and Valeria. They are all indigenous to the 
tropical belt from Ceylon eastward to New Guinea and are collected very 
largely in Sumatra, Borneo and the F.M.S. 

I may mention to you now that the name copal,, which is Mexican for resin, 
is unknown to the natives in the East. Both groups, damar and copal, are 
called damar, the Malay name for resin or a torch made of resin. 

In Europe, commercially, the true description resin is seldom applied to 
these substances ; they are erroneously called gums, on account of their physical 
similarity to the true gums. 


Copals. 

Of the various copals known to commerce, the one to concern us to-night 
is the Macassar or Manilla Copal. 

This type of copal has its origin in one single plant, the Agathis alba Foxw.y 
and it occurs most frequently in the Dutch East Indies ; in Celebes, the Moluccas, 
Borneo, Sumatra and New Guinea. The tree also occurs largely in the 
Philippines, where it is exploited and in the Malay Peninsula, where the 
resin is, however, not collected. The tree does not exist in Ceylon or British 
East India, nor further west in the same latitudes. 
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The tree is, in the wider sense, a member of the Conifera, and is grouped 
with the Auracarias, of which family all of us know at least one member, 
the monkey puzzle. And really this curious tree is not unlike to the Agathh 
alba. I will show you a few pictures of a row of these trees which stand in 
the grounds of the Forestry Department in Buitenzorg, Java. These are 
about 25 years old and probably about 50 to 70 feet higli. On the other 
hand, in the virgin forests of Central Celebes, I have seen many 
specimens of about 200 feet higli and said to bc‘ probably over 500 years old. 
Those of you who have seen the flag staff in Kew Gardens may obtain a good 
idea of the height of a full-grown copal tree, since this mast (the bole of a 
Douglas fir) is just about 200 feet high. 

The Agathis alba does not favour ground near the seashore, but prefers 
altitudes from 1,000 ft. upwards, and flourishes well at much higher altitudes. 
You must, however, not imagine forests of copal trees as we have forests 
of pines or spruce or other conifers in Europe or America. These trees occur 
singly or in small clumps, very often barely 100 to the square mile and at times as 
few as a dozen. In the thick tangle of the undergrowth, and the generality 
of the forest being somewhere between ()o and 100 ft. high, the Agathis trees 



row of young Agathis Alba at Buitenzorg in Java. 
Keprotluced b}’ kind permission of the Oil and Colour Trades Journal, 
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are not easily to be seen from below. If, however, you stand on a height, 
overlooking a large stretch of forest, the closely woven canopy is dotted all 
over with the Agathis crowns which stck out far above the general level. 
As you have seen, these cylindrical crowns are easily recognisable at a distance. 
The forests are so dense that, in order to visit the trees, you have to follow 
perforce the paths made by the copal tappers or hack your way through the 
tangle of tropical growth. 



^Agathis Alba, 180ft, high in Malili district. 

For the description of the tree, after seeing the pictures, it will suihce to 
say that the bole or trunk is perfectly round and nearly the same thickness 
all the way up, very straight and usually provided with branches only on 
the upper third. The bark is quite smooth and of an impressive greyish 
brown tint, much like the plantain trees one sees so often in English towns. 
This similarity goes further still in so . far as the copal tree bark also renews 
itself in more or less round flakes or whirls, showing at first a beautiful brick- 
red below. 

The tree is bi-sexual, carrying both male and female flowers, the male 
being small catkins. The fruit is a flattish cone, bright green until maturity 

* Reproduced by kind permission of the Oil and Colour Trades Journal. 
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in two years. The seeds are placed each in the centre of a fly-leaf for dis- 
tribution purposes. The leaves are in appearance greyish and of a leathery 
texture, much like the leaves of mistletoe. The branches, being placed 
nearly vertically, give the crown its conical shape. It is only at very high 
altitudes that the crowns appear somewhat flatter. The root system consists 
of an enormous tap root with a ring of wide-spreading surface roots. The 
system is almost always completely buried, and I have in no case seen buttress 
roots as ate so common with damar trees. 

In comparison with the Kauri pine in New Zealand, the Agaihis alba is 
in no way behind as far as height is concerned, but in point of circumference 
or diameter, the Kauri pine is said to be three times the size. Yet the 
Agathh alba is probably one of the biggest timber trees of the Indies. If 
it be possible to judge the age of a tree by its year-rings, then the biggest 
Kauri pine has been found to be 2,400 years old ; while the Agaihis forests 
of Malili in Celebes show no trees older than 500 years. The growth of these 
trees is by no means as rapid as one might be led to lx*lie\’e by their size ; 
in this respect the Agaihis is comparable to Tectona grandis, the teak tree, 
the timber of which is known to all of you. Although not of the value of 
teak, the Agaihis timber is also employed for many purposes locally. It is 
perhaps unfortunate that a tree which yields such a valuable forest product, 
should at the same time be a valuable timber tree, but you will find the same 
combination applying to the damar trees. 

The Resin. Copal is a natural exudation from the bark of the Agaihis 
alba at places where the latter has been injured, by accident or design. It 
has been definitely found that resinosis, that is, the process of the production 
and exudation of the resin, takes place only in the bark. When a piece of 
bark is removed from the trunk, innumerable tiny drops of a sticky liquid 
begin to exude at once. In colour these arc very pale, some clear and some 
opaque. In a few days they have grown to long streaks down and below 
the area from which the bark has been removed, and have hardened on contact 
with the air to such an extent that they can be removed quite easily. This 
polymerisation to a hard substance naturally chokes the wound and stops 
the flow, but when the resin is removed and the wound scraped afresh, the 
flow starts again. 

What purpose the resin fulfills in the process of vegetation seems something 
of a mystery still. It has been argued one way and the other by the botanists, 
and purposes have been ascribed to it of which I believe it is quite innocent ; 
personally I find it difficult to change my opinion that the sole purpose of 
the resin is one of protection against damage of any kind, in which case it 
would be of pathogenetic origin. 

Foxworthy distinctly states that occasionally pieces of wood very densely 
impregnated with resin are found, these being nearly always small, very heavy 
and very dark in colour.'" Van de Koppel, on the other hand, asserts that 
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during the whole of his stay in the copal forests of Malili he had never found 
any resin ducts in the wood, either sap or heart. I mention this because, the 
resin never being found in the normal process of vegetation, it is specially manu- 
factured in times of need, i.e,, protection to the tree. It may be as likely, 
therefore, to occur in the sapwood immediately below the cambium as in 
the inner bark, provided the damage to the tree has been sufficiently deep 
to provoke this pathogenetic process. 

Tapping Methods. Before I enter upon a full description of the present day 
methods of exploitation and cropping of copal, I ought to give you an idea 
of the various kinds of copal of the Macassar type known in trade. They are 



showing correct tapping. 

♦Reproduced by kind permission of the Oil and Colour Trades Journal. 
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{a) Hard or fossil copal, of unknown but oft^n very great age, and very 
hard. 

{h) Half-hard copal, less hard and much younger. 

(c) Soft or spirit-soluble copal. 

Type a is found either in the crotches of branches in old trees or else dug 
from the ground at the foot of old trees or where trees at one time existed. 
Types h and c are of recent origin and are obtained by the removal of portions 
of the bark from living trees. 

In the forests of Malili, where the tapping of copal trees has now been 
practised as a well-regulated industry for years, the method of tapping the 
trees has become very uniform, owing to strict supervision by forestry officials. 
These foresters have to enforce the stringent rules and regulations in order 
to prevent the heavy over-tapping which took place in earlier years and was 
the direct reason for the extensive mortality among the trees. 

In Malili there are reckoned to be about 200,000 copal trees spread over 
perhaps 2,500 square miles, and leased for exploitation to about 1,500 natives. 
The trees are leased by the Government to the natives in batches of 50 to 
200. The native undertakes to tap the trees according to the regulations 
in force, any serious transgression or the death of trees through over-tapping 
being punished by forfeiture of the lease or even imprisonment. 

In this district, the tapping is done in the following way : a horizontal 
cut is made with a heavy knife through the bark to the wood of 15 to 30 cm. 
length, and the bark is removed in the form of an apron below this cut. The 
exudation from the cut flows ov^er the wood and, therefore, remains clean. 
The wound is renewed in an upward direction about one month after the 
first tapping. The fresh exudation trickles over the first accumulation and 
hardens into a big lump of copal. One month later the third enlargement 
of the wound takes place to re-start the flow. At the end of three months 
the accumulation of copal is removed from the tree, broken up and carried 
away by the tapper. This product, therefore, consists of a mixture of copals, 
some three months, some two months and some one month old. It has been 
found in practice that copal exposed to the atmosphere on the tree for more 
than one month loses its alcohol solubility completely, so that this accumulation 
consists of somewhat under one-third of spirit soluble or soft copal, and the 
rest of half-hard copal. It demands an exceedingly practised hand to 
distinguish the two kinds from one another, when it comes to sorting the 
copal, and those of you who manipulate these two kinds in practice will readily 
recognise in this method the origin of some of your troubles. 

I have samples here of exudations of one day ; one, two and three weeks ; 
and one, two and three months old. In solubility, they behave as they would 
be expected to, except the one-day-old stuff, which is perfectly soluble, but 
fails completely as regards viscosity, giving a solution as thin as if turpentine 
had been added to the alcohol. 
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Now it must not be supposed that the considerate method of tapping as 
described abov^e has always been in use by the natives. It will astonish most 
of you to hear that extensive tapping of living copal trees did not become 
a common practice in Celebes until about 1916, although it was known and, 
to some extent, used, on s(3me of the Moluccan islands, particularly Batjan, 
Temate and Great Obi. Once the native discovered that the exudation had 
commercial value and could easily be sold to traders in the coast settlements, 
he quite naturally set to work with a very heavy hand. The more wounds 
he cut into a tree, the more copal exuded, at least for a time. The results 
of such excessive tapping are most horrible to behold ; to a man who loves 
trees, the sight is as pitiful as that of defonned or crippled humanity. 



♦Incorrect tapping, showing many badly healed wounds. 

Thousands of trees became hollow, died and snapped oh, a yard or so 
above the ground. About 191S the first steps to check this terrible waste 
were taken by the Central (jovernnient in Java, strict tapping regulations 
being issued through the headmen, but it was found impossible to impose 
♦Reproduced by kind permission of the Oil and Colour Trades Journal. 
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observance of these regulations and restrictions by the natives until five or 
six years later, when a forestry ofhcial was stationed in the Malili district, 
who was given the means to enforce the regulations. 

But even today, in the light of what has gone before, it is difficult to say 
what is wise and what is overtapping. Trees occasionally still die off ; whether 
as a direct result of the tap wounds or not, cannot be determined yet. Two 
points, however, have been settled ; one, that the least possible area of bark 
should be removed from the tree, and, two, that the total length of the 
horizontal cuts must not exceed one-half of the circumference of the tree. 
The Government regulations prohibit the tapping of trees of a girth less than 
1.50 m. in Celebes and 1.75 m. in the Moluccas. Nor must the tapping be 
carried higher than 2.50 m. from the ground. 

Yield of Trees. Up to recent years very erroneous opinions of the yield 
of the copal trees existed. These were based probably on native statements, 
which notoriously tend to exaggeration. Since, in Malili, trees are now 
farmed out in definite numbers of 50, 100, and 200 to each tapper, much 
more reliable figures have been obtained lately, but even here very large 
variations have been observed, namely, between 8 and 40 picols per 100 
trees per annum. The highest yields have been shown in the area between 
tfie Matano and Towoeti lakes, by trees with a very large diameter and 
growing in very rich soil. The lowest yields are given by trees in very arid 
soil and of smaller diameter. Van de Koppel gives the figures of 12 kg. per 
tree as an average in the Malili district. 

Collection and Transport. You must remember that before about 1916 
tapped copal was unknown in Celebes ; the only copal gathered b}^ the natives 
was the fossil kind, dug from the ground, or the white boea, found in much 
smaller quantities in the crowns of the trees. Generally speaking, as long 
as the varnish maker was the only consumer, the demand was not sufficient 
to encourage the natives to any systematic search. Later, when the values 
increased through a fuller application in new industries, it was soon found 
that the stores in the earth were not inexhaustible. Also, experienced 
climbers were not alw^ays at hand to fetch the fine wffiite lumps occasionally 
visible in the crowns from a height of 100 to 150 feet. Not all natives care 
for climbing. In this way hard copal became scarcer and dearer. Macassar 
still exports l)oth grades, but in small quantities as compared with a decade ago. 

To-day, with the tapping of copal established as an industry, conditions 
have naturally changed. It has been found that certain tribes, sometimes 
not even of the district, take more kindly to tapping than others. They 
are employed for this purpose by the leaseholders who are resident. Other 
tribes, of a more wandering disposition, make excellent carriers and are, 
therefore, entrusted with the transport of the copal from the seat of production 
to the nearest marketing place. But, strange to say, in Celebes there are 
large numbers of pack horses in existence and they are extensively employed 
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in the transport. In the Malili district, round the two big lakes, the copal 
is taken to the nearest shore station on one of the lakes and from there by 
canoe as far as possible ; then by land transport again to the port. The 
journeys from the centre of production to the coast port may take up to a 
week. From here the coastwise traffic picks up the material and delivers 
it to the buyer in Macassar, who may be a European firm or a Chinese or 
an Arab. 



♦Copal carriers in Celebes. 

Although much of the copal is partly or wholly graded in Malili, and may 
actually be exported from there, the major portion of the supplies find their 
way to the copal traders in Macassar, no matter whether they come from 
the Malili district or the Toradja country or the surrounding islands. By 
this time the copal has passed through probably four different hands. 

You must remember that, although the supervision of the forestry depart- 
ment has a powerful effect upon the industry, this is in the first instance 
directed towards the protection of the trees ; the standardisation of the 
product is a contributory but secondary consideration. The product remains 
a forest product ; therefore, in point of ciuality, not comparable to a definite 
culture, such as rubber or tea. 

The ultimate exporter in Macassar comes into possession of the copal in 
various ways. He may have a note from a Chinese dealer to say that sample 
bags of a new arrival were being shown at these stores ; would he come and 
inspect them ? The exporter will do so and leave with the Chinese a bid 
for the lot in a sealed envelope. Such inscription sales are very frequent, 
at least once a fortnight, and for lots varying from a few cwts. to several 
tons. Or the exporter may send his own buyer up to Malili or Polewali or 
Mamoedjoe to buy the copal on the spot and send it down direct to him by 

♦Heproduced by kind permission of the Oil and Colour Trades Journal, 
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steamer. Another and less natural method of . trade has sprung up during 
the years of high prices, a system of cash advances by the exporting house 
to the chiefs of certain districts. By this means the quantity of copal certainly 
increased largely, but the quality gradually suffered badly, and in the end 
the exporting houses who started this method had to write off very large losses. 

Preparation and Sorting. We have seen that the supplies of copal are 
received at the centre of ultimate export in a very mixed condition. Not 
only are soft and half hard grades always caked together into a block, but 
at times there are also found in the block pieces of fossil copal which have 
accidentally been found in the forest. It is, therefore, necessary to separate 
the^various grades. 



*('opal j^rading at Macassar. 

The block is smaslied first of all with a wooden mallet into smaller pieces, 
and disintegrates along the lines of adherence between harder and softer 
pieces. The palm leaves which have served as packing are removed. Around 
a large heap of this material in the godown (a corruption of the Malay word 
‘"goedang” meaning a shed) are squatted the sorters. These are mostly 
always women, native or Chinese, and of all ages. The mothers have their 
babies with them and children begin sorting as soon as they can sit still, I 
have seen establishments of this sort of over 100 women and girls, wdth as 
many children round about them, all happily chatting and chanting while 
sorting copal with astonishing swiftness. 

Some of the women crush the pieces of copal into smaller fragments and 
pass them on to their neighbours. The latter have four or five baskets in 
front of them, filling each one with a separate grade or size of the fragment. 
When full, the baskets are emptied into large storage bins. 

* Reproduced by kind permission of the Oil and Colcmr Trades Journal, 
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Four fundamental considerations have to be observed in the grading of 
copal ; firstly, hardness ; secondly, colour ; thirdly, pnrity (absence of 
extraneous impurities) ; and fourthly, size. Machinery is never employed, 
native labour being plentiful and cheap. But the latter has one disadvantage. 
It is exceedingly difficult to induce any of the sorters to change their method, 
their movements becoming completely automatic once they think they have 
understood the meaning of the work. The children are taught sorting 
not so much by the overseer as by their mothers. Very early they detach 
their mental processes from the work in hand, being swift enough with their 
fingers, but miles away in mind. This fact may explain the apparent excess 
of labour expended on this operation. I have observed that a greatly suiXTior 
number of grades is sorted by the women than ultimately appears in the 
European markets. These grades are later re-incorporated into a certain 
definite number of standard grades and then packed in cases, baskets, or 
bags for export. 

Certain regulations regarding the health of the sorters are in operation 
in Celebes, pulmonary diseases produced by the prevalence of fine dust being 
feared. Often the women powder themselves thickly with rice powder to 
prevent the copal dust entering the pores of the skin and spoiling their 
complexion. 

The hard copals, Malay name Boea, are sorted according to their size into 
.five grades from A to E, although various colour standards are also in 
existence. The preparation for export in their case simply consists in removing 
the weathered crust by a sharp knife. 

The half hard copal, Malay name Loba, is also assorted into five grades, 
A to E, according to size, but variations in colour are responsible for a number 
more. 

The soft copals, Malay name Melengket, are sorted in the first instance 
according to their purity, as they usually contain more or less wood, bark 
or other impurities. The assortment originally was : — 

No. I. Free from wood. 

2. Very moderate amount of wood. 

3. Fair amount of wood. 

But the distinction between the three grades was never sharp enough. 
Nowadays each shipper runs his own marks and tries to maintain these 
standards both as regards colour and purity. 

Use of Copals in Modern Industry. Copals were up to a recent period 
exclusively employed for the manufacture of varnishes. The soft copals, 
being completely or nearly completely soluble in cold alcohol, are employed 
for the making of spirit varnishes without further preparation. The hard 
and half-hard copals require to be heat-treated, that is, melted and cooked 
for some time before they become soluble in drying oils. ^ 

Kauri copal finds extensive employment in the manufacture of linoleum. 
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at least the inferior grades, but it is the halLhard Macassar copals which 
have come into very large demand during the last decade. On account of 
their thermoplastic character, they are used for all sorts of pressed and 
stamped articles in the form of a binder ; very often in conjunction with or 
instead of shellac, with which they share several physical properties. Their 
di-electric properties, however, are much inferior to those of shellac. 

Synthetic products of a character similar to resins are now coming into 
vogue and it looks as if these forest products were losing favour in some 
directions, but I believe that, given accurate standardisation of the product, 
they will be capable of withstanding such competition. However, this is the 
age of the chemist, so that many of the raw products of nature will 
depreciate in value in proportion to the usefulness of a synthetic competitor. 

Damar Resins. 

Many more kinds of damar are known to exist than ultimately come into 
commerce, but they all are the product of one plant family, the Dipierocarpaceae. 
This family is of enormous importance in the tropical forests of the East Indies 
and, in parts of its range, notably Sumatra and Malaya, it accounts for perhaps 
more than a third of the existing trees. 

The Dipierocarpaceae comprise a number of members, and tliesc in their 
turn, a considerable number of species. Speaking of Malayan forests, Mr. 
Foxworthy has described five species of Balanocarpus ; 15 species of 

Dipterocarpus : ii species of Hopea : 21 species of Shorea : 16 species of 
Vatica, and so on. Now the predominant value of these trees, which are 
chiefly very large and belong to what is called the first or top storey of the 
tropical forest, lies in their timber, for which they have hitherto been more 
exploited than for their resinous exudations. For a long time tlie resin 
has been regarded as a secondary and often negligible product, except perhaps 
in Sumatra. It strikes me as curious that the Forestry Department of the 
Dutch East Indies should have directed its attention almost exclusively to 
the collection of copal from the agathis alba, it being well known that the 
commercial varieties of damar suffered from botanical impurity, that is, 
not coming from one tree species alone. 

We have to thank the Forestry Department of the Federated Malay States 
for the first move in the correction of this defect. Some years back it was 
decided to keep scrupulously apart the resin from one specie of Balanocarpus, 
to grade it into the usual commercial varieties and to test the various markets 
with the material. This experiment has now grown into a production of 
about 100 tons per annum and, I believe, ha^ fully justified itself. Some 
of you present may know the damar, although we in London have never 
seen much of it so far. I am speaking of damar Penak, the product of 
Balanocarpus Heimii, 
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* Balanocarpus Heimii bole ; damar being gathered by native. 

By far the largest proportion of damar in commerce comes from Sumatra. 
A very large percentage of the total area of the island is covered with rain 
forests, and these contain, as I have stated, very many damar trees. Next 
in importance, at least as far as collection is concerned, comes the Malay 
Peninsula, including that portion of Siam which is situated on the Peninsula. 
The forests in Borneo are capable of producing large quantities of damar, 
but the collection is not so well organised, except in the district of Pontianac, 
on the West Coast. Java, with tier dense population and very high state 
of cultivation, has little room for primary forests, although Batavia has 
always been known as the chief grading and distributing port of the finer 
kinds of damar. In Celebes damar certainly exists in good qualities, but 
the collection is in its infancy. Ceylon shows no damar exports, although 
most of the species mentioned are indigenous there. The Moluccas and 
New Guinea will in time probably add greatly to the world's production. 

The methods of tapping damar trees differ largely from those of the Agathis 
alba. You will remember that the copal tappers do not wound the trees 
higher than a man can reach from the ground, by one cut extending horizontally 
from one-third to one-half of the circumference, removing the bark below* 
The damar tapper, on the other hand, appears to make a' great many small 

♦Reproduced by kind permission of the Oil and Colour Trades Journal. 
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wounds at intervals right up the trunk to the crown. He makes a transverse 
cut with his parang and then extends the wound upwards notchwise, actually 
forming a pocket in the trunk. Unlike copal, the fluid damar oozes out of 
this wound very slowly and in much smaller quantities, forming small nodules^ 
tears and stalactites. The exudations are collected about three months 
later and the wounds are re-opened. The trunks are invariably too thick 
for a man to climb unaided. The native, therefore, sets about constructing 
a ladder by hammering into the trunk small pegs of hard wood or bamboo 
every two or three feet np the trunk. To these pegs he attaches a length 
of rattan and his ladder is complete. 

Except under Forestry Department supervision in Malaya, damars are 
usually collected by the native forest population, people of extremely primiti\^e 
and wild habits still, especially in the more central portions of the islands. 
Together with other forest products the collected damar is carried down 
to the nearest village or coast town, if near to the sea, where it passes into the 
hands of Arabs or Chinese in barter. They sell it to native merchants or to 
the depots of European firms, by whom the material is shipped to the port, 
at which it is sorted. Damars from the west coast of Sumatra are usually 
shipped from the ports of Sibolga, Padang and Benkoelcn to Batavia. The 
East Coast, how^ever, ships most of the material via Belawan, Bengkalis 
and Palembang to Singapore, this port being nearer. As to Borneo, Pontianac 
supplies also go mostly to Singapore, but Bandjermasin in the south supplies 
Batavia. Damars collected in the Malay Peninsula naturally find their way 
to Singapore, as do those from Saraw'ak and British North Borneo. 

Sorting and Grading. In commerce the view used to be prevalent that 
there were three different types of damar, and that, in point of quality, they 
were firstly Batavian, secondly Singapore and thirdly Padang. There is 
no doubt that the Batavian type, being graded more correctly, had this to 
recommend it, but to-day we know that all three types are practically identicah 
seeing that by far the largest supplies originate in Sumatra. Bata\ia grades 
the raw material into i'wc different grades, according to size, from A to E,. 
A being the largest particles and E nearly dust. Singapore and Padang 
grade into three different sorts, according to colour, impurities and, to some 
extent, also size. The sorting is done by Chinese or Arabs in all three ports, 
native female labour being employed just as in Macassar. The sorter sells 
to the shipper at the port, who forwards the material to the usual ports in 
Europe and America. 

Types of damars. Where you have such a vast number of trees supplying 
the resin, some confusion as to the botanical origin of each type must naturally 
exist, the collection taking place by natives exclusively. Damar exists in 
a range of colours from nearly pure white through the whole spectrum to 
blue-black, both clear and opaque. In size, the small nodules, tears and 
stalactites of the well-known sorts contrast strongly with that of the inferior 
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grades, which may occur in very large stalactites or very large lumps similar 
to fossil copal. It is by no means certain that these larger masses of damar 
are fossil, although some of them undoubtedly are. In the centre of Java 
I have been told there exists a hill wholly composed of fossil damar in the 
form of a nearly solid rock, covered with no more than about one foot of 
earth on an average. A few tons which have been mined lately are now 
coming to London for investigation. 

Those types wliich are regularly absorbed by commerce are : — 

(a) Mata Kuching, the finest white damar, from Hopea intermedia. 
Siam supplies the whitest and boldest. In Malaya the tree is said 
to die on tapping. Comparatively speaking, only small quantities 
come into trade, most of the supplies being incorporated into the 
three following sorts. 

[h] Batavian, Singapore and Padang sorts, mostly of Sumatran origin, 
and being obtained from species of Hopea, Shore a and Isoptera, 
all closely related to Mata Kttching. 

(c) Penak damar, collected botanically pure in the F.M.S. from 
Balanocarpus Heimii King and graded in a special way. 

{d) Rasak damar, of a bright yellow colour, often opaque, graded A to E, 
considerably harder than the former three types. From genus Vatica. 
(e) Hiroe damar, also bright yellow, from Vatica species, from Sumatra, 
Borneo and the Moluccas. 

(/) Damar batu, stone or fossil damar. This is a collective name for 
a number of inferior grades of various colours and origin, especially 
Shorea spp. 

(g) Damar Hitam or black damar, from Shorea species, often containing 
canarium resin and frequently mixed in fossil and recent form. 

Of late years, {e), (/) and (g) have also been sorted into live grades, A to E, 
and they all appear to serve distinct purposes in varnish making. 

Use in Modern Industry, Unlike copal, damar has not found any use 
beyond for varnish making, for which latter, however, it is a very valuable 
resin. Being completely soluble in cold spirits of turpentine, it produces 
with little manipulation a highly lustrous varnish, applied largely for coating 
paper and general use indoors. The darker and harder damars find employ- 
ment according to their physical properties in varnishes for various purposes. 
It also finds application in the Batik Cotton dyeing industry. 

Generally speaking, the paler the .damar, the softer it is. Mata Kuching, 
Penak and the Batavian, Singapore and Padang sorts are now employed for 
incorporation into cellulose varnishes. They all contain a small percentage 
of harder resin than the bulk, which can be precipitated from the toluol solution 
by the addition of alcohol. This small portion is erroneously called wax, 
and we hear nowadays of such atrocities as “ de- waxed damars. The harder 
damars are quite unsuitable for this purpose. 
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Total from all Dutch East Indian Ports during 1926. 

Damar. Copal. 

10,202 15.350 

Singapore, about 

8,500 1,760 

Of the damar exported from Singapore about 2,000 tons are collected in 
Malay Peninsula, the bulk of 6,500 tons coming to the port from Sumatra 
and other islands. 

Although I do not possess the actual figures for 1928, I can tell you that 
the exports of copal have increased considerably, whilst damar exports are 
equally considerably back. It also appears that Macassar is still growing in 
importance as the premier port of Copal exports, chiefly at the expense of 
Singapore. 

Of these exports, both in copal and damar, the U.S.A. take roughly two- 
thirds or more. Germany consumes far more damars of all grades than 
England, but the latter imports much larger quantities of copal. 


DISCUSSION. 

'fHK ( -HAiRMAN, ill Opening the discussion, said it was quite dear that the lecturer 
had discovered the key of romance in business. One thing which had interested 
him (the Chairman) was the question of labour in the East. His own experience 
onl\’ went as far as India - and he did not know whether Mr. Suter would count 
tliat as being east at all ! The labour (piestion was always a trial in those places. 
It was evidently a great trial in Malaya. In the part of India with whicli he liimself 
had been associated thev^ had had to employ the women in order to obtain their 
husliands ; and in order to obtain the women they had also to take the children, 
too. The result was that in even a small establishment there might be as many 
as 200 or 300 women, and the work done might be singularly small for such a big 
crowd. All sorts of interesting complications arose therefrom. Tor instance, at 
OIK' place he had in mind there were two Lancashire boilers, one of w Inch was in use, 
the other being kept as a standby. When the time came round to change over 
from one boiler to anotlier for cleaning out purposes, the first thing which had to 
1-H' done was to pick out all the babies which had been parked in tlie tubes of the 
spare boiler, needless to say, in defiance of all rules. 

The lecturer had mentioned the Dutch official aspect of things, and he would 
be much interested to know whether he had sf?en that famous agricultural and 
general experimental station which the Dutch had in Java. One heard many 
remarkable things about it. There was one extraordinary thing about the Dutch 
as colonists ; they were extremely diligent and they made a very good job. Probably 
a part of the reason of that was because they had such a small corner of the tropical 
earth in which to do everything, and consequently there was a very heavy concen- 
tration of what was the best of the Dutch culture, and of all those other excellent 
tiualities which went to make successful colonisation. Probably, also, that w^is 
the reason at the back of the rather disturbing fact that Singapore was losing 
its position to the Dutch port of Macassar. 
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Being a curioUvS person, he had to confess that he was rather anxious to know more, 
if possible, about why a tree made resin. The lecturer had stated that the varioUvS^ 
authorities said there were no resin ducts in the wood, and suggested that the 
origin was pathogenic. If it was so, the tree got into action remarkably quickly 
after being damaged. He was not a botanist, and therefore perhaps it was 
highly dangerous ground for him to tread upon, but he thought it was generally 
agreed that much more had yet to be learned about the normal and abnormal 
processes of tree secretions and growth. There were certain trees which secreted 
abnormal products in the bark, and it had been suggested that in those cases the 
secretion was probably functioning as a filter to protect the inner structure of the 
tree from the high concentration of ultra-violet rays in the very fierce sun of the 
East. 

As a chemist he ought not to conclude without referring to the development of 
the chemistry of the resins. The lecturer had expressed a righteous indignation at 
the use of the term a “ de- waxed damar. It was fairly clear now that the “wax “ 
was liighly polymerised resin and that its presence was also linked with the general 
problem as to how these gums changed in the early stages of their life, and during 
the period of running in solution. Problems of polymerisation entered into many 
matters concerning resins, and it was quite likely that sooner or later X-ray 
methods of investigation might give .some sort of explanation. 

IMr. T. Medley BARin* said it was very apipropriate that the lecture shouM 
come at the time of the British Industries Fair, where manufacturers gathered 
together and generally overhauled their consciences and considered the ways in 
which they could improve themselves. A great deal had been heard during Iht^ 
last week about the importance of manufacturers knowing their materials, and 
knowing what was wanted. The lecturer was a very interesting and valuable 
example of a manufacturer who had got to know his materials and what was wanted. 

With regard to the resins themselves, the problem was a very fascinating and 
a very perplexing, and very often rather a disheartening one. The point wliich 
vvas of most interest was the difficulty of collection, the extreme difficulty of sorting, 
and then the difficulty of getting the material to the right people in the right way. 
With regard to one small area to which the lecturer had referred, namel^L Malaya, 
he rememlx’red that when he had made his own first report to the Chief Forester, 
he had referred to the great difficulty of forging a close link between the home 
market and the forester. Although the technical service was excellent, the connec- 
tion between the field of operations and London was extremely defective. He 
was very' glad to learn that the lecturer had been able to add something to the 
link between this country and the Malayan forester. 

With regard to the future of resins, synthetic resins had been mentioned. He 
noticed that eveiy^ merchant referred to synthetic resin, and there was a 

feeling that the natural resins were up against a competition which might affect 
them seriously. It was not enough to collect the material ; it was not enough even 
to get it over here. There must be a continuous and progressive polic}- 01 research 
on the subject for the future good of the industry. Otherwise some outside product 
would come in and cut it out. One could take a natural resin and, by chemically 
treating it, obtain a product wffiich was more uniform, and which did away with 
some of the present excessive grading. This excessive grading, entailing the material 
passing through an enormous number of intermediate hands between the final 
buyer abroad and the tree itself, was one of the great troubles in connection with 
the industiyL The most successful synthetic resins at present were blends of natural 
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and synthetic resins, and that suggested that chemical research on resins might 
lead to their becoming ingredients of another article. 

Mr, Noel Heaton stated that the lecturer had devoted practically the whole 
of his life to the study of resins, and the Society that night had before it absolutely 
first-hand information about the origin and collection of resins. To have 
such first-hand information was of the greatest interest and importance, because 
in. the past writers and others who had been trying to find out something about 
tiie origin of resins, and so forth, had been obliged in general to rely upon 
second-hiind information. All resins were collected in far-away districts in 
the East, and in the past those interested in the subject had had to rely for their 
information on two sources™ either residents in the country, who knew a lot about 
the country and the method of collection l)ut who knew very little about resins, 
or people who knew a lot about resins but who had ne\ er been out to the East. 
That night, hovawer, the audience had had the ad\Tmtage of hearing an expert 
in resins who had gone out to study the matter at clo.se quarters and who had 
brought the information on the matter very much up-to-date. 

One point of difficulty was that of nomenclature. In the past difierent gums 
liad I)een grouped under the same name, with the result that there had been a 
good deal of confusion. For instance, only last week he had been discussing the 
subject of \ arnishes wdth an American friend, who had told him that in the manu- 
facture of a certain type of enamel he used East India gum. He had asked his 
friend : “ What do you mean by that ? " and he had received the reply : “ We 
just know it in the States as East India gum." I'hat was the sort of thing that 
went on all over the industry. The term “ copal " was veiy vaguely used. It 
was a great pit\% too, that the term " copal " had been applied to the resin from 
iMacassar - -the so-called manilla copal. As he understood it from the description 
of the lecturer, that resin was obtained from quite a difierent genus of tree from 
the East and West African copals which were deri\ ed from the Copaifera trees. 
It was quite a difierent type of resin, and it created a great deal of confusion having 
these entirely difierent materials referred to under the same name. 

The lecturer hi.id stated that under the new Government regulations in regard 
to collecting copal it was laid down that a tree must not be tapped above a height 
of 2h metres. Personally, he was not quite clear as to the technical reason for that. 
In the case of damar he gathered that the natives went quite a considerable way 
up the tree to tap, and that the higher they went the better quality of resin they 
obtained. It would be interesting to know what essential difierence there was 
betw'een the two types of tree which necessitated the difierent methods of collecting 
the resin. He would also like to know what was the life of a tree when it was 
properly tapped, llie lecturer had clearly shown that improper tapping \'ery 
(juickly led to the death of a tree, but it would be interesting to know how long 
one was able to tap a tree in a properly scientific manner and still keep it alive 
able to deli\ ei- its quota of resin. Also, in that connection, what steps were taken, 
if any, in most districts to provide for the replacing of trees that were lost ? Was 
there any systematic method of re-planting the trees ? 

On the subject of synthetic resins, one point he would like to make was that, 
whilst there were many varieties of synthetic resins, not one of them was really a 
synthetic resin. What he meant was as follows : When one spoke of .sxmthetic 
indigo one meant the actual chemical substance which was present in the indigo 
produced by entirel)^ artificial means. When one spoke of a synthetic ruby one 
meant the actual chemical substance — crystalline corundum — formed by 
artificial means. But when to-day one spoke of synthetic resi n, one meant a mater ial 
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which had something of the properties of resin but which was an entirely different 
chemical substance. It was simply a synthetic resin in the sense that it resembled 
it in some of its physical properties. As far as he was aware, no one had really 
made a synthetic resin in the same way that the tree made it. That was the point 
he was driving at, and possibly the lecturer would state if any investigations had 
been made on that point. 

Mr. J. Cruickshakk Smith said that one point which had struck him in hearing 
the first part of the lecture had been the application of the word copal,” He 
cuidorsed what Mr. Noel Heaton had said in regard to the v'ery misleading significance 
which the word “ copal ” conveyed to anyone in the industry. As he understood 
it, the lecturer had dealt with what were known in the trade as the soft or spirit- 
soluble copals only, and even in those materials there was found an extraordinary 
difference in i)hysical properties. He desired to ask the lecturer to give some 
indication as to the probable life of the trees which produced those soft copals. 
It would appear, in view of the rather primitive methods of tapping, collecting,, 
and so forth, and also in view of commercial contingencies, market prices and 
the like, tliat the position of the manufacturer who wanted to use those resins 
from year to year was not a very pleasant one. Owing to the likelihood of the 
supply running out, and apparently for other reasons, there was a strong 
presumption in his own mind that the day might come when there would be no 
more of those so-called soft copals avTiilalde. That time was foreshadowed by those 
wlio were talking of synthetic productions. Again, the word ” synthetic ” was 
used in an e.xtraordinarily loose sense. Fnle.ss they could get down to .some 
phy.sical comparison between the so-called synthetic re-productions and the natural 
products, the unfortunate manufacturer would be no better off than he was before. 
With regard to the damars, the same line of argument applied. The Batavian, 
Sumatra and Penang damars could all be distinguished in terms of physical proper* 
ties, aiifl when that was done a step forward would be taken in getting better and 
more uniform conditions in the manufacturing world. 

Mr. H. W. Morgan said the lecturer had given all those interested in the industry 
something to digest. The lecture would be a standard reference for them for a 
very long time to come. They had heard that night what they had never known, 
before. He desired to thank Mr. Suter for his extremely interesting and \^aluable 
lecture. 

Mr. Arthur T. Evans asked the lecturer to give some further information 
about the origin of that hill of fossil damar in Java — what its area was, and what 
the yield was per ton. It was an extraordinary thing to have happened. 

Captain vSir Arthur Clarki-. K.B.E., said the lecturer had spoken about the 
harbour of Macassar, but had not given any idea as to its depth, or as to whether 
it was a tidal harbour. 

Mr. Suter said it was an open sea harbour and could accommodate ships up 
to 10,000 tons gross. 

Sir Arthur Clarke said Mr. Suter had mentioned the fact of nothing having 
been done to develop the resin industry in Cejdon. What was the reason ? 

Mr. Suter .said he had seen the Chief E^orester, who had told him that he 
very much afraid that they at the F’orestry l>epartment had become nothing but 
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timber merchants to the Government. Anything in the nature of minor forest 
products they had no time for. The natives in Ce^don did not use the resins which 
were indigenous to the country, and therefore they were never produced except 
on demand ; and there was no demand for them because it took a long time to 
get the nati\'es to tap in a proper way. 

Sir Arthur Clarke tlien said that the lecturer had thrown on the screen a picture 
of a wonderful tree of great height with a natix'e climbing up it, and Jiad remarked 
that he would not like himself to ascend it. It would not have troubled him (Sir 
Arthur) in the least degree to have gone up that tree. If the audience could see 
a small boy up the skysail yard arm of a ship, lying over on her beam ends, in a 
scjuall, trying to furl the sail, they would think nothing at all of a native climbing 
tlie tree which had been shown. 

Mr. Suter, in reply, said the Chairman had asked him to say something with 
regard to the Central Government in Java and their influence on cultixation in 
the Dutch Hast Indies. It was very difficult indeed not to be too enthusiastic 
when speaking of that matter. There was some quality about the administration 
in tlie Dutch ICast Indies that was most admirable. He beliexed at the bottom 
of it all lay the fact that the Dutch were most systematic people. W henever they 
found anything new they gave it to the .scientists for full examination and investi- 
gation. They educated their people in the applied sciences necessary to cultivation 
in the tropics to a most extraordinary degree. They got hold of the ver>' best men ; 
nationality meant nothing to them. They would not support an\* old-fashioned 
miichinery. 

The whole of their attention was directed towards the production of 
these valuable copal trees. Nobody knew how long a tree would live under 
tlie present system of tapping, but the Dutch w'ere carefully studying that matter, 
f '^opal would never die out. The Dutch had found it to be a valuable product from 
a fiscal point of viewa They had found the necessary labour for it, and they had 
the necessary scientists to produce a really good article. 

Mr. Heaton had mentioned the ([uestion of nomenclature. The Americans 
called it Fast India gum. That meant Macassar gum. The description of 
Macassar copal was very much better than manilla copal. W hat came out of the 
Philippines to-da\' in the shape of copal was a very inferior spirit soluble copal. 
Tliis product went to America, but it w'as too dear owing to labour costs, and 
was gradually disappearing against the \’ery much finer produce which came 
from Macassar. Macassar undoul>tedh' wars the one port where all the good 
Fast Indian copals went to day. There were not sufficient trees in Malava to 
make a systematic collection, and another very grave difficult)’ in Malava was 
tliat the resin would not harden. The same thing hap)peiied in Sumatra. 
Therefore it wais no use from a commercial point of view. Mr. Heaton had asked, 
Why limit the lieight of the copal tapping ? That was done because the Dutch 
said : “ We wall not kill our trees. WT will give you less copal now, until we know 
lunv far we can go.” As to what was the life of a tree wath proper tapping, that was 
not Icnowm. With regard to the re-planting of trees, that matter was also in the 
hands of the Chief Forester. 

Mr. Cruickshank Smith was under a slight misapprehension in thinking that he 
had only dealt wath the spirit-solubles. He had only dealt with the Macassar 
copals. They comprised three — -hard, half-hard and soft. A fact which had uot 
been knowm before was that the soft and the half-hard were an identical pnxluct, 
wath merely a slight difference in age. 
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He had not been able to see the hill of fossil Damar at Java. It was said to 
consist of literally thousands of tons of resin. A few tons were coming across 
now, and it would then be seen of what the resin was made. As to how that great 
quantity of resin got concentrated in that particular locality, it could only have got 
there through an earthquake destroying the forest above it. 

Captain Sir Arthur Clarke said it was his pleasure and duty, on behalf of the 
Council of the Royal Society of Arts, to thank the lecturer very cordially for his 
very interesting and most instructi\’e lecture. He had listened to a great many 
lectures before the Society, but he had never yet heard a lecturer who had so fully 
grasped the raison d' itre of all the various questions, and who had answered them 
so clearly as Mr. Suter. He only hoped that that wonderful hill in Java full of 
copal would come to fruition some day 1 

The vote of thanks was carried unanimously, and the meeting terminated. 


CORRESPONDENCE. 


RATIONAL MECHANICS. 

Your reviewer admits that ‘‘ the basis of Academic Mechanics is not always as 
sound as it might be and there is much in current text-books that may be usefully 
criticised.’* To this I cordially agree, since it is my point. At the same time, 
he considers me as one of those awful heretics who dares to question the dicta of 
the “ High Priests of Mechanics " (I trust that he will do me tlu* justice to admit 
that I do not attack any small men), and consequently (1 can only suppose) 
thoroughly deserving of “ something with boiling oil.” J must therefore thank 
him for having treated me with such leniency. 

He suggests that 1 do not ” understand the subject.” This may, eis it may 
not, be true ; but as 1 have specialised on mechanics chiefly hydromechanics 
for exactly forty years, at least I think I can say that 1 hav e tried my best ! 
Rational Mechanics was commenced more than ten years ago, and it has been 
written six times, sf) it has not Ijeen published in a liurry. 1 think I ha\e read 
most of the books and papers dealing with the subject, written in English, Frencli, 
Italian and Spanish, so I cannot be accused of being narrow-minded. 

Unlike most, your reviewer does not confine himself to meaningless ” gener- 
alities,” such as sayingthat my views are ” unsound,” etc., etc. He puts his finge r 
down, and says, ” this is wrong ” — for which I thank him ; I am grateful. 

Tlie first point he specially refers to is my criticism of Glazebrook’s eepjation 
“ tJ Fs/' which, he says, we learn ” is etjuating scalars and vectors.” 

Well ! is it not ? Work is a scalar quantity, whilst force and space are vectors. 
Is this disputed ? 

Blit, he says later, that I ” do not appear to have met with vectorial multiplica- 
tion,” As a matter of fact, I have; and I thought 1 had even mentioned that 
A X B is not the same as B X A. The reviewer’s suggestion (if 1 understand 
him correctly) is that vectors multiplied together produce a scalar. That I have 
not ” met with.” I have learned that they form a ” quaternion ’’—which is 
essentially a s ector quantit^L If preferred, however, 1 will modify my statement 
and say that Glazebrook here ” equates a scalar and a quaternion.” 
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I am also reproved for saying that this paragraph is meaningless. I thought 
that this was fairly evident, but let me cross my " t's and dot my “ i’s a little 
more carefully. 

Glazebrook says, page 93, force as a cause of motion we have not here to 
consider ; it will suffice for us to define it as rate of change of momentum/* This is 
splendid ; it is Glazebrook at his best ! 

Substituting the words, the paragraph at page 118 reads : '‘let the point of 
application of the rate of change of momentum be displaced, etc.'" How does one 
displace a rate of change of momentum ? What sort of idea do these words convey ? 
Also, on page 119, we read (changing the words, as before) : " Find the rate of 
change of momentum exerted, etc.** How’ does one “ exert ’* a rate of change of 
momentum ? 

I should like to say a good deal more, but space forbids, so I can only refer to 
one more point. Your reviewer says that I consider that Poisson*s description 
of the behaviour of a liquid is to be taken “ as a literal fact.” I certainly do. 
I think also that if the reviewer would study Theodore Schwedoff*s Recherches 
Expirimentales sur la cohesion des Liquides, in the Societe Fran^aise de Physique 
for 1889, he would see experimental proof of what I have said. It certainly 
satisfied me, and it is, in any case, extraordinarily interesting. 

Finally, if mechanics is to be anything more than a mathematical plaything, it 
should enable us to calculate the resistance of bodies moving in fluids. Now, 
what can the academic mechanics enable us to calculate ? One can only sadly 
reply, ” nothing.’* Lamb's monumental work explains very fully what ” perfect ” 
— ? mathematically-trained — fluids would do. Real fluids, however, are ferae 
naturae, and do not behave “as they ought to.” Following Newton’s teaching — 
Newton, that intellectual ” wonder of humanity ” — I have shown that it is not 
difficult to calculate these resistances ; and I suppose that what one fool can do, 
another can. 

R. Di: \TLLAMTL. 


NOTES ON BOOKS. 


French Sixteen ih Centcrv Printing. By A. F. Johnson. London : Ernest 
Bonn, Ltd. 15s. 

This book traces the development of what may be termed the renaissance style in 
French printing from its birth under the influence of Italy in the early i6th centuiy’, 
up to the effective entrance of engraving upon the field of book-decoration 
about 1596. 

The sixteenth century is seen to open with t\ pes of the Gothic order in full and 
vigorous possession of French typography. Up to 1300 the humanist influence of 
Italy had as yet scarcely been felt in France, and it was not until the Italian classical 
revival had captured finst the imagination of such scholars as, for instance, Robert 
Estienne and Geofroy Tory, and inspired them with the idea of becoming, as 
publishers and printers, the typographical god-parents of the new learning, that tlie 
roman and italic types commenced their vogue as the natural interpreters of its spirit. 

Once started, the progress was rapid, nor wais it confined to printing alone, 
in the sense of the utilisation, in book-design, of existing types. The art of type- 
design and type-cutting in France also took fresh force with its new direction. 
.\t first the French craftsmen frankly drew for their inspiration direct upon Italian 
work such as the Poiifilo and the Aldine classics, but it was not for long. The French 
genius quickly produced original models, showing, it is true, a natural kinship with 
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the Italian, but yet dehnitely native and significant. Here rise tlie “ Garamond " 
romans of Colines and Estienne, of Augereau, and of Claude Garamont himself, 
while there is an equal, and fully as interesting, parallel development of the cursive 
types, ranging from the more formal and monumental “ faces " such as those 
of Coiines and Denys Janot to the more delicate and condensed Aldine character. 

Though it is true that, in individual hands and in a limited channel, the Gothic 
did actually survive until the close of the century, it may be said to have passed 
out of general use by 1530. 

The middle of the century finds the purely native romans of the so-called Gara- 
mond genus widely and securely established ; to such a degree, indeed, that they 
remained in full use into the opening of the 18th century both in France, the Nether- 
lands and elsewhere, and were destined to dominate the roman letter in France for an 
even longer period. 

The influence of great men is always difficult to determine, since they are in 
general too fully occupied in the living of life and the fulfilment of the bent of 
their genius to be narrow^ly concerned in leaving memorials, signed, dated and 
autlienticated, behind them. Nor, perhaps (at least to the general reader), is 
exactitude in this direction of great importance, though it certainly gives difficulty 
to the historian of printing. 

Mr. Johnson necessarily, however, surveys briefly the many-facetted work of 
Geofroy Tory, to whom, under the dual .spell of ignorance and enthusiasm, there has 
been a tendency to attribute a disproportionate share of the work of this very 
active period. Tory — scholar, publisher, artist and homme d'esprit as he surely 
was — did not hiin.self print much, and it is perhaps to his stimulating influence 
upon the work of others, both printers and type-designers, together with his initia- 
tion of the lighter form of book decoration, de.signed to harmonise in “ colour 
wnth the new types it accompanied, that one must look for his greatest, if least 
definitely mensurable, contribution to his time. 

That the name of Claude Garamond (or Garamont as he seems to have styled 
himself) has come to be applied to many of the roman founts of his period is not 
perhaps unnatural, upon the results of a first and cursory investigation, but the light 
of more recent critical research (.see Mr. Johnson’s w^ork in The Flcur(ni, Vol. VI) 
has shown that much of such attribution (at least in the direct sense) is unfounded. 
As Mr. Stanley M orison has remarked, it is somewhat of an irony that, of the manv' 
modern “ Garamond ” revivals, the one which approaches nearest to the spirit 
of Garamont’s great letter is the only one vot called by his name. This is the 
“ Granjon " of the Linotype Company. 

Robert Granjon is a name w^hich, with Jean de Tournes, stands for the greatest 
force in the Lyonnese typography of the period under review. Hitherto it has been 
Paris that has been tacitly referred to, but the significance of Lyons was, in its own 
field, fully as great, and e.specially in the FTench development of the Italic. The 
influence of the Lyons printers passed, as did Granjon’s types and “fleurons,” 
far beyond the borders of France, modifying and deeply affecting the work of the 
Netherlands and England also. 

In matters of decoration, the work of Tory has already been touched upon. The 
light-coloured, graceful and “ lively ” arabesques associated with his name and with 
those of Tournes and others, and the combinable “ fidwers ” of Granjon, expressing 
their motives in black upon an open ground, were in natural harmony both with the 
colour-weight of the new faces, roman and italic, and with the free spirit of the 
renaissance of which they were the outcome. Hence their displacement of the 
heavier, black-grounded or crible 4ecoration, characteristic of and natural to the 
strong, austere gothic pages, was inevitable and immediate. The 17th century 
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ushers in a new and significant development in French book-decoration — the use 
of engraved work upon title pages, and in initials and page-embellishments. At 
this point Mr. Johnson fittingly closes his essay. 

The publishers rightly style this work an essay rather than a book. The scope 
is wide, the treatment discursive, yet lucid, giving in its skilful handling no obtrusive 
sense of the wide knowledge and the labour upon which it is based. It seems 
calculated rather to stimulate interest and give direction to further and more detailed 
study of the subject than to provide detail though, in reality, much detail is there. 
In this connection, a bibliography, however slight, would have been a welcome 
addition, since the opportunities for first-hand research amongst originals are 
denied to the majority of readers. 

The 50 plates cover a wide range, but it is difficult to see why they must be placed 
at the end of the book, divorced, not only from the relevant passages in the tt^xt, 
but even, l>y the method of arrangement, from their own descriptive matter. In 
fact, the suggestion is hard to avoid that the plates were chosen not so much to 
illustrate the essay as for each to stand alone ; the two linked more by a somewhat 
cool, sisterly afiection, bordering on mutual indifference, rather than by any close 
conjugal bond. This would seem borne out by the fact that the text makes but 
three specific references to the plates and, of these, one is incorrect. 

No book whose subject is typographical can fail itself to be examined from the 
typographical point of view, however illogical it may be to do so. It would seem 
part of the eternal fitness of things that books upon matters of printing should be 
produced in a manner at least decent, typographically speaking. In this and in 
respect of its paper, Mr. Johnson's very pleasant volume is unfortunate. It is 
printed upon a Matt “Art" p>aper, of all papers the least defensible; nor can 
it be pleaded that this is technically unavoidable, for " line " reproductions such 
as are here presented can (as has been amply demonstrated) be printed readily 
upon “ Anti<iue" papers. Compare, for example, that fifth number of The Flenron 
to which Mr. Johnson refers on p.iS. In the present instance, not only does the 
" Art " paper lend a mean and characterless appearance to the pages, while it 
robs the volume of durability, but it emphasises the unhappy selection of tlie 
type used. Caslon “ Old Face " is never a strong type and is at its best without 
space between the lines. When, as in this book, it is used in Pica size, " leaded " 
to allow the eye to " carry " so wide a line, and is. in addition, very loose-sed, the 
effect becomes acutely miserable. Mr. Johnson’s skill and labour, alike, are 
worthy of a l.)etter setting. D.W.L. 


MEETINGS OF THE SOCIETY. 


Ordi n a rv Meetings. 

Wednesday evenings, at 8 o’clock. 

April 24, — Lvnton Fletcher, B.A. (of the British Broadcasting Corporation), 
" Recent Developments in liducational Broadcasting." Professor T. Percy 
Nunn, M.A., D.Sc., Litt.D., will preside. 

May 1. — P. Morley Horder, F.S.A., " Architectural Models.” The Right 
Hon. Lord Askwith, K.C., D.C.L., will preside. 

May 8. — Charles J. ffoulkbs, F.S.A. (Curator of the Armouiks, 

Tower of London), "War and the Arts." Professor W. Rothenstein, M..A., 
Principal, Royal College of Art, will preside. 

May 15.— Robert Burrell, Barrister-at-Law, " The Reform of the British 
Patent System." 
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, v';' ,, Indian 'Section.' , ^ 

Friday afternoons^ at 4*30 o'clock, 

May 10.— P, Johnston-Saint, M.A.; F.R.S.E., Secretary of the Wellcome 
Histoncal Medical Museum, '‘ Ah Outline of the History of ivfe«ii^ne in Iniiiai'' 
(Sir George Birdwood Memorial Lecture.) Sir E. Denison Ross, C.I.E., 
Professor of Persian and Director of the School of Oriental Studies, University of 
London, will preside. 

The lecture will be illustrated by lantern slides. 

Aldred Lectures. 

Monday evenings, at 8 o’clock. 

Sir E. Denison Ross, C.LE., Ph.D., Professor of Persian and Director of the 
School of Oriental Studies, University of London, “ Nomadic movements in Asia.” 
Four Lectures : April 22, 29, and May 6, 13. 

Lecture I. — The Arabs. The Arabian Peninsula. Life in town and desert. 




Primitive religion of the Arabs. The rise of the Prophet Muhammad. Dissen- 
sion and warfare among the Arabs. Unification of the Arabs. Advance of 
Arab arms into Syria and Persia. Triumph of Muslim armies East, North, and 
West. 

Lecture II.— The Turks. The Mongolian desert. The rise of the Turks. 
The Great Wall of China. The first Westward movement of the Turks. 

Lecture III. — The Seljuks. The infiltration of the Turks into Transoxania 
and Khurasan. The rise of independent Turks in Islam. Mahmud of Ghazna. 
The rise of the Seljuks. 

Lecture IV.— The Mongols. The rise of Chingiz Khan. His career of| 
conquest^ The invasion of Europe by the Mongols. The invasion of Persia^ 
by Hulagu Khan. The sack of Baghdad. i 


MBETINfSS OF OTHBR SOCIETIES 
DURING THE ENSUING WEEK. 


Monpay, April 22. . Architficts, Royal Institute of British, 
9, Conduit Street, W. 8 p.in, Mr, John Begg, “ The 
Work of George Wittet,” 

Asiatic Society, at the Royal Society or Arts, Adelphi, 
W.(.‘. 3 p.TOf Dr. W. Filchner, “ My Central Asian 

Expedition, 1925*1928.” (Joint Meeting with the 
Central Asian ^ciety.) 

Automobile Engineers, Institution of, at the University, 
Sheffield. 7 p,m. I>r, H. J. Gough, ‘‘Recent 
Developments in the Study of the Fatigue of Materials. 

Geographical Society, at the Polytechnic Theatre, 
Regent Street, W, 8.30 p.m, Mr. G, M. Dyott, 
“ The Search for Colonel Fawcett.” 

At Lowther Lodge, Kensington (lore, S.W. 4 p.m. 
Miss E. G. R. Taylor, “Roger Barlow: An Early 
XVIth Century Geographer.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W. 6.30 p.m. .Annual Meeting, Informal Dis* 
oussion on “ The Engineer as a Salesman.” 

Victoria Institute, at the Central Hall, Westminster, 
S.W. 4.30 p.m. Pr. Alfred Schofield, “Humanity.” 

Tues D AV, Apr il 43 . . Automobile Etigineets, Institution 
pf; at the Engineering and Srdentific Club, Wolver- 
hamoton. 7,3b p.m. Mr. H. W. Pitt, ■ C^tral 
LubrUtation of Chassis Bearings.” 

CJiiadiyick Public I..©cturetat the Institution of Mechaaicat 
Engineers, Storey’s Gate, S.W. $ p.m. Mr. C. E. 
Sttomeyer, “What Heafth and Civiliaation owe to 
Engineering,” ‘ 

Civil Engineers, Institution of, Great Gbbfge Streetv 
S.W. bp.m. 

Weonfsdav, April 24.. British S<.’jeiice Guild, at the 
Manskm Housw. E C. 4,30 p.m. (j) Sir Ftederidc 
Keeble, “Fertilisers from the Air, {ah Mr. A. 


Shearer, Rayon “(Artificial Silk).” (3) Mr. F. 

Carr, “ Synthetic Dnigs.” 

Civil Engineers, Institution of, Great George Street 
S.W. 6.30 p.m. 

Eugenics Society, at Burlington Flouse, W. 5.15 p.i 
Dr. C. J. Bond, ” Hemilateral Asymmetry in Anirna|| 
and Man and its Relation to Cross-Breeding.” 

Geological Society, Burlington House, W. 5.30 p.n^ 
“ The Geology of p 4 rt of North-Westeni Rh^esia.l 
by R. Murray-Hughes, with Petrographical Ni|tes f 
A. A. Fitch.” 

Literature, Royal Society of, 2, Bloomsbury Bquare,^ 
W.C. 5 p.m. 

Thursday, April 25. .Aeronautical Society, at the Royal 
Society of Arts. Adelohi, W,C. 6^0 p.m, Squadron- 
Leader C. L. Scott, “ By Flying-Boat to India.” 

Chemical Society, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 3.30 p.m. Sir 
Harold Hartley, The Theodore W. Richards Memorial 
Lecture. 

Electrical Engineers, Institution of, Savot’ Place, W.C , 
f> p.m. Dr, G. C. Simpson, “ Lightning,” (Kelvin 
Lecture.) 

Universitv of London, at Bedford College for VVoraen^ i 
Regent^s Park, N.W. 3 p.m. Prof. Mackie, “The 
Study of Scottish History,” 


Friday. Apwl 46 . . Electrical Engineers, Institutitua of, at 
University Coliege, Dundee. 7,30 p.m. Mr. W*| 
Holmes, “ I^d-leveUing ReMys aiwi their AppUcatibn 
in connection with Future Metermg I%)blei»s/’ I 
Physical Sektiety, at the imperial College of Science 
and Technology, South Kensington, S.W. 5 p.m. 
Discussion on the teaching of Geometrical Optica. . 
5 by Mr. T. SmlthjDr.^. F. C. Searle, InstrmjWir* 
y. UrT J. W, French 


ain T. y. 4 ./ 1 . J. TT, «-cw«VMt »» • 

. .,_jama, .Mr,. C. G;' Vernon, 'MrvH* H. G., , 

W.' Hansel, Mr. ■!£, txa^s Mr. U Mioi«7llt*.C0n«id i 
' Beck, My V. T,'--SatinAets,:and«;'C, V, 

Royal Institution, ar, AU>emarie Street, W. P«ni. ; 

mi R. w. Chainbem, English 
..... ,AMred to Harf>ld,'9dO'»to6b.'^'' 
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